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0 Amides of teicoplanln compounds. 



© The present invention relates to amide deriva- 
tives of teicoplanin compounds. 

Teicoptanin is an antibiotic substance active mainly 
against gram-positive bacteria and its derivatives, 
which are collectively named "teicoplanin com- 
pounds", are the components, pseudoagiycones and 
aglycone thereof. 

The compounds of the invention are obtained ac- 
cording to a proper amidation process and are active 
as antibiotics. 
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AMIDES OFTBCOPLANIN COMPOUNDS 



The present invention is directed to amides of 
tetcoplanin compounds having the following for- 
mula I: 




wherein 

H represents hydrogen or a protecting group of the 
amine function 



25 



Y represents a group 



30 



p 1 



-N 



wherein 

R 1 represents hydrogen, (C-Oalkyl, hydroxy(C a - 
COaikyl, haiogeno(C t -C4)aikyl, (C,-*)aikoxy<CrC»)- 
alkyl, amino(Cj-C4>alkyl t (C^jalkylaminotCrC*)- 
aikyl, di(C,-C«)al)cylamirK)(C2-C 4 }aikyi 

R 2 represents hydrogen, (Ci-C«)alkyl l hydroxy(Cr 
G 4 )alkyl t haiogeno(C«-C 4 )alkyl v (d-C 4 )a!koxy(CrC«}- 
aikyl, a nitrogen containing 5-6 membered 
heterocyclic ring 

which may be unsaturated, partially saturated or 
wholly saturated and may contain 1 to 3 further 
heteroatoms selected from N, S and 0 wherein 1 
to 3 of the ring cartoons may optionally bear (C- 
C 4 )alkyl substituents and one of the ring nitrogens 
may optionally bear a substituent R* selected from 



(C,-C«)alkyl, (Ci-OcycloalkyI, phenyl optionally 
substituted with halogen or (C,-C 4 )alkyl, phenyl(C- 

40 C«)alkyi t pyhdyl, (C,-C4>alkyipyridinio, and when the 
ring is wholly saturated two of the ring members 
may optionally be bridged by an alkylene chain of 
1 to 3 carbon atoms wherein one of the methylene 
groups may optionally be replaced by -NH-or - W [- 

<6 <C,-C*)alkylI; 1 

a group -alk-W wherein "alk" represents a linear 
alkylene chain of 1 to 8 carbon atoms which is 
optionally substituted with a substituent selected 

so from (Ci-C*)alkyl, hydroxy(C,-C4)alkyl t hydroxy, car- 
-.. boxy, aminocarbonyi, (C,-C4)alky (aminocarbonyi, di-. 

, ■ ^C,-C»)alkylaminocarbonyl f (C,-C4)aikoxycarbonyi, 
phenyi{C,-C 4 )aikoxycarbonyl, and W represents a 
carboxy, (C,-C4)alkoxycarbonyi, pheny(CrC<)- 
aikoxycarbonyl, aminocarbonyi, (CrC«>- 
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aminocarbonyl. di(C,-C 4 )aminocarbcnyl, pen- 
tosaminocarbonyi, hexosaminocarbonyl, ur ido, 
guanidino, a nttrog n containing 5-6 membered 
heterocyclic ring defined as above, a group of the 
formula 5 



wherein Ft 3 and R* each independently represent 
hydrogen, (C,-C.)alkyl, hydroxy(C*-C«)aikyl and 
ha*ogeno<C,-C*)alkyL or : R* represents phenyl 
methyloxycarbonyl and R* represents hydrogen; a 
group of the formula 



75 



\r 7 



wherein R*. R' and R* each independently repre- 
sents a (C t -C«)alkyl, 

or R 1 and R 2 taken together with the adjacent 
nitrogen atom represent a saturated 5-7 membered 
heterocyclic ring which may optionally bear one to 
two (C,*C«)aikyl substituents on the ring carbons 
and may contain a further, heterogroup selected 
from -0-, -S-, and -NR*-wherein R* is defined as 
above; 

A represents hydrogen or -NftCo-Cii)- 
aliphatic acyl]-j8-D-2-deoxy-2-amino- 
gfucopyranosyl, 



30 



35 



40 



B represents hydrogen or N-acetyf-£-D-2- 
deo>cy-2~amirK>^iDC^ 

M represents hydrogen or o-D-man- 
nopyranosyt; with the proviso that B represents 
hydrogen only when A and M are simultaneously 
hydrogen and M represents hydrogen only when A 
is hydrogen and with the further proviso that when 
W represents 

a group 



s 



a group 



50 
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ureid , guanidino 

or a nitrogen containing 5-6 membered 
heterocyclic ring as defined above directly con- 
nected with the "aik" moiety through a bond with a 
ring nitrogen atom, the Onear alkyien "alk" moiety 
must be of at least two carbon atoms; 

and the addition salts thereof. 

Teicoplanin is the international non-proprietary 
name (INN) of the antibiotic substance formerly 
named teichomycin which is obtained by cultivating 
the strain Actinoptanes teichomvceticus nov. sp. 
ATCC 31121 in a culture medium containing as- 
similable sources of carbon, nitrogen and inorganic 
salts (see U.S. Patent No. 4,239,751). According to 
the procedure described in the above, cited patent 
an antibiotic complex containing Teichomycin At, 
Ai and A 3 is recovered from the separated far* 
mentation broth by extraction with a suitable water 
insoluble organic solvent and precipitation from the 
extracting solvent according to common proce- 
dures. Teichomycin At, which is the major factor of 
the isolated antibiotic complex, is then separated 
from the other factors by means of column 
chromatography on Sephadex* . British Patent Ap- 
plication Publication No. 2121401 discloses that 
antibiotic Teichomycin A, actually is a mixture of 
five closely related co-produced main components. 

According to recent structural studies it is possible 
to represent teicoplanin Ax (formerly Teichomycin 
A,) main components 1, 2, 3, 4 and 5 by the above 
formula I wherein R is hydrogen, Y is hydroxy, A 
represents -N[(C«rC, t )-aiiphatie acy I]- £-D-2-deoxy- 
2-amino-glucopyranosyl, B represent N-acetyi-0-D- 
2-deoxy-2-arn i no-glucopy ranosy I , M represents o- 
D-manno-pyranosyi. 

More particularly, in teicoplanin At component 
1, the t(C,o-Cii>"aiiphat*c acyi] substrtuent repre- 
sents Z-decenoyl, in teicoplanin As component 2 
represents 8-metrryl-nonanoyl, in teicoplanin Aj 
component 3 represents decanoyi, in teicoplanin As 
component 4 represents S-rhethyldecanoyl, in 
teicoplanin A3 component 5 represents 9-methyK 
decethoyi. 

Ail the sugar moieties, when present are linked 
to the teicoplanin nucleus through Ogrycosidic 
■bonds. 

In addition, it has been found that it is possible 
to transform teicoplanin, a pure factor thereof or a 
mixture of any of said factors in any proportion, 
into unitary antibiotic products by means of selec- 
tive hydrolysis of one or two sugar moieties. They 
are named antibiotic L 17054 and antibiotic L 
17046 and are described in European Patent Ap- 
plication Publication No. 119575 and European Pat- 
ent Application Publication No. 119574, respec- 



tively- Preferred hydrolysis conditions for the pro- 
duction of antibiotic L 17054 are: 0.5 N. hydrochlo- 
ric acid at a temperature between 70°C,and 90 °C 
and fcr a time which is generally between 15 and 
s 90 mln. 

Antibiotic L 17054 is represented by the above 
formula ! wherein Y is hydroxy, R and A represent 
hydrogen, B represents N-acetyl-0*£>2*-deoxy-2- 
10 amino-gluccpyranosyl, M represents a-D-man- 
nopyranosyl wherein the sugar moieties are jinked 
to, the peptidic nucleus through an O-glycosidic 
bond. 

. , Preferred hydrolysis conditions fcr the prepara- 
75 tion of antibiotic L 17046 are: 1-3 N hydrochloric 
acid, at a temperature between 50° and 90°C and 
for a time which is generally between 30 and 60 
min. 

Antibiotic L 17046 is represented by tft© above 

20 formula I wherein Y is hydroxy, R* A and M repre- 
sent hydrogen atoms and B is N*scetyl-#-D-2- 
deoxy-2-amirK>glucopyTanosyl wh9rein the sugar 
moiety is linked to the peptidic nucleus through an 
O-giycosidic bond. 

26 The complete selective cleavage of all the su- 
gar moieties of the teicoplanin compounds gives an 
agiycone rnofecui© which is csJSed arrtSbtotic L 
17392, or deglucoteicoplanin, and is represented 
by the above formula 3 wherein Y is hydroxy, and 

30 R, A, B, and M each individually represents a 
hydrogen group. This, selective hydrolysis process 
is described in European patent application No. 
84114558.4. 

A substance having the same structural fomiula 

35 is disclosed in European Patent Application Pub- 
lication No. 0090578 and is named antibiotic A 
41030 factor B. 

This substance is obtained by means of a micro- 
40 biological process which involves the fermentation 
of the strain Streptomvces viroinie NRRL 12525 or 
vir qiniae NRRL 15156 in a suitable 
medium, the isolation, purification arid separation 
into its components of antibiotic A 4103Q, an anti- 
45 biotic complex of at least seven factors, antibiotic A 
41030 factor B, included. - . 

AH the above named compounds, i.e. 
teicoplanin, teicoplanin At comptex,te;coplanin As 
, component 1, teicoplanin A* component 2, 
so teicoplanin A ; component 3, teicoplanin csmpo- 
nent 4, teicoplanin As component 5, antibiotic L 
.. 17054, antibiotic L 17046, antibiotic L 17392 and 
any mixture thereof in any proportion, are suiSabl 
starting materials for the prepa^cn o? the amide 
55 ■. . derivatives of the invention. 

In the present specification "teicoplanin compound 
• or "teicoplanin starting material" is used to in- 
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dicato any one of thfc above starting materials. i.e. 
teicopianin as obtained according to U.S. patent 
4,239751, any further purification thereof, 
tefcopianm A, complex, a compound erf the above 
formula I wherein R is hydrogen, Y is hydroxy, A 
represents hydrogen or -N[(C, 0 -C,,)aJiphatic acyl]- 
tf-*r>2-deoxy-2-amino-glucopyranosyl, B represent 
hydrogen or N-acetyl-^-0-2-deoxy-2^deoxy-2- 
amtno-giucopyranosyl, 

M represents hydrogen or <^r>iTi^bpyranosyl. 
with the proviso that B may represent hydrogen 
onfy when A and M are simultaneously hydrogen 
and M may represent hydrogen only when A is 
hydrogen, a salt thereof, or a mixture -thereof in any 
proportion. • *• 
. ' . As used heroin the term "alkyl" either atone or 
in combination with other substituents, includes 
both straight and branched hydrocarbon groups; 
more particularly, *(Oi-C*)alkyl" represents a 
straight or branched aliphatic hydrocarbon chain of 
1 to 6 carbon atoms such as methyl, ethyl, propyl, 
1-fnethylethyl, butyl, 1-methylpropyl, 1,1- 
dimethyiethyf, pentyl, 1-methylbutyl, 2-methylbutyl, 

1- hexanyl, 2-hexanyl, 3-hexanyt, 3,3-dimethyM- 
butartyl. 4-methyM-pentanyl ar*J 3-methyM i pen- 
tanyi; likewise, "(C-C^kyl" represents a straight 
or branched hydrocarbon chain of 1 to 4 carbon 
atoms such as those alkyl of 1 to 4 carbons exem- 
plified above. The term "halogeno" represents an 
halogen atom selectedf from fluorine, chlorine, bro- 
mine and iodine. 

The pentosamiho moieties of the pentosaminocar- 
bonyl substituent are 2or 3-amino (2-or 3-deoxy) 
either D or i. or D t L pentose group in 1 either 
a nomeric form or in an anomeric mixture, such as 

2- or 3-amino<2-or 3-deoxy)-ribose, 2-or 3-amino<2- 
or 3-deoxy)arabinose; 2-or 3-amino<2-or 3*deoxy)- 
xytose and 2-or 3-amino <2 or 3-deoxy)lyxose. 

The hexosamino 'moieties of ■ the • hexosarhinbear- 
borryl substituent are either D or L; or D, L) £or 3- 
amino (2-or 3-deoxy)hexose group in either an- 

> cmeric form or in an anomeric mixture such as 2-or 

3- amino(2-or 3-deoxy)allos©, 2-or 3-amino<2-or 3- 
deoxy)a)trose, 2-6r 3-amino(2-or 3-deoxy)glucose, 
2-or 3-amtno(2-or 3-deoxy)rharinose f 2-or 3-amtno- 
(2-or 3-deoxy)gulose, 2-or 3-amino<2-or 3-debxy)- 

- galactose, and 3-or ; 4-amino(2-or 3-deoxy)- 
fruttofuranose* "- r 
v 'Linear aJkylene chains of '1 to 8 carbon 

> atoms? as defined in the p^errt appficatibh are 
atraigrrt aikyterte chains of 1, 2, 3; 4, 5, 6, 7 or 8 
carbon atoms. Representative examples' of linear 
aikylene chains of 1 to 6 carbon atoms are: 



-CH r 

s -CHrCHrCHi- 

-CHi-CHj-CHi-CH,- 

^rVCHrCryCHrCHr 

-CHi-CHa-CH*-C H«-CH*-CHx- 

-CHj-CHi-CHj-CHi-CHji-CHi-CHi- 

is ^H^HrCr^^ 

These linear aJKylene chain optionally may 
'bear substituents as described above. 

The expression "a nitrogen containing 5-6 mem* 
20 bered hj^ocyclic ring which may contain 1 to 3 
further hertwoatoms selected from N, S, and O" 
according to the present invention includes unsatu- 
rated, partially saturated and wholly saturated ring 
systems such as pyrir^inyl pyrimidinyl, pyrazinyl, 
25 pyrrolidinyl, piperidinyi, piperaantyl, pxazoiyl, ox- 
azoGnyl, oxazoltdinyl, pyrazolinyl, pyrazolidinyl, 
thiazoiidinyl, morpholinyl, thirxnoiprKiUnyl v py rroty l t 
' pyitoHnyl, 'imid^^l, 1 jmid^^n^ thiadiazoiyl, ox- 
adiazotyl, arid tetrazolyl. In said "nitrogen comain- 
30 i ng 5-6 membered heterocyclic ring" 1 to 3 ring 
' carbons may optionally bear (C,-C*)aJkyl sub- 
stituents defined as above. When a ring carbon is 
saturated it may be simultaneously substituted with 
two {Ci-C*)aikyl groups. 

' When trW above defined "nitrogen containing 5-6 
membered heterocyclic ring" is a wholly saturated 
ring, this definition includes, also those heterocyclic 
rings which have two ring members bridged by an 
40 aikylene chain of 1 to 3 carbon atoms wherein a 
methylene group may optionally be replaced by a 
group -NH-or -Nt(Ci-C4>alkyl]. Examples of said 
bridged rings are the following: 

46 1-azabicYc^2J2.2]6ctane, 1 ,4-diazabicyclo[3^21- 
nonane, l-azabicydo[2^1]hefJtane, 1-azabicyck>- 
[3^:i]octiie. : &^zabk^c^3.2^ 4 3- 

a2attcycto[3^i)oc^a^ 1-azat>icydof3.3.1]nonane, 
9-azabk^cio[33.1^onane f .. 3,8-diazai3cyclo[3^ f 1]- 

50 octane, 2-az^icycto[2^J]heptane t 2-azabtcyclo- 
[2^2Jcxiarie, 3-4zabicyck)[3^2]nonane. 

Accxxdingty, representative compounds of this 
Invention include those of the general formula 
above where the^ symbol 

55 
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-N 



\ 



represents a substnuent derived from one of the 
following moieties: 

1 -a2abicyclo[2^2]octan-3-amine ( 

_1-azabicyclo[2JL2]octan-2-amine, • 1 

l-azabicyclc[2^2]octan-3-amme, 6-methyl 

t«azabicyclc[2^]octafh3-amine/N-rnethy{ 

1-azabicyclo[2^]octan-3-ethanamine, 

1-a2abicycio[2,2^]octan-4-amine, 

1*a2abicycio[2^]octafv4-arnine. N-methyl 

1 -azabicyclo[2^]octan-2-methanamine ( 

l-azabicycioI2JL1 Jieptan-3*amine 

t-azabicyciot3.2.1 ]octan-3-methanarnine, 

8-azabicycio[3^.1]octarh3-amine. 8-methyl 

8-azabic^cio[3^1]octan*3-amine. 8-ethyi 

8-azabicyclo[3.2.1 ]octaiv2-methanamine, 

3-azabicyclo[3.2.l ]octan-3-ethanamine, 

1-a2abicyclo[3.3.1 ]nonan-4-amine 

1 -azabicyclo[3.3. 1 ]nonan-3-methanamine 



10 



15. 



20 



30 



35 



9-azabicycfo[3.3.1]nonan-3-amine, 9 methyl 

2-arabicyclo[2^.ipieptan^5-amine, 2-methyl 

2-azabicycio[2-2^Joctan'5-amine, 2-methyl 

The expression "a saturated 5-7 membered 
heterocyclic ring which may optionally bear one to 
two <Ci-C*)aikyl substituents on the ring carbons 
and, may optionally contain a further heterogroup 
selected from -O. -S-and -NR 3 -" include, for in- 
stance, the following heterocyclic groups: mor- 
pholinyl, piperidinyl, piperazsnyl, thiomorpholinyi, 
pyrazotidinyl, 1 ,3-oxazolidinyl, 1 ,3-thiazolidinyl and 
hexahydroazepinyi, which may optionally be substi- 
tuted by one or two (C,-C«)alkyl group on the 
carbon skeleton. 

A preferred group of compounds of the inven- 
tion is represents a hydrogen atom and the other 
substituents are as defined above. 

A further preferred group of compounds of the 
invention are those compounds of formula I 
wherein R and R 1 represent hydrogen and the 
other substituents are as above defined. 

A further preferred group of compounds of the 
invention is represented by those compounds of 
formula I wherein 



R represents hydrogen 
40 Y represents a group 



-N 



wherein \ 

R 1 represents hydrogen, C(,-C«)aikyl, 

R* represents (C.-C«)aikyl, a nitrogen containing 5-6 
membered heterocyclic ring which may be unsatu- 
rated, partially saturated or wholly saturated and 
may contain 1 to 3 further heteroatoms selected 



v 

50 



55 



from N, S and O wherein 1 to 3 of the ring carbons 
may optionally bear (C,-C*)aikyf substituents and 
one of the ring nitrogens may optionally bear a 
substrtuent R* selected from (C,-C 4 >aJkyI, (Ci-Cr)- 
cycloalkyl, phenyl, and pyridyl; 

a wholly saturated nitrogen containing 5-6 mem- 
bered heterocyclic ring which may contain a further 
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N atom wherein 1 to 3 of the ring carbons may 
optionally bear (C,-C«)aikyl substituents, one of trt 
ring nitrogens may optionally bear a substituent R* 
representing (C,-C 4 )alkyl and two of the ring mem- 
bers ar bridged by an alkylene chain of 1 to 3 
carbon atoms wherein one of the methylene groups 
may optionally be replaced by -NH-or - N [(C,-C 4 >- 
alkyl]; ' 

a group -alk-W wherein "alk* represents a linear 
alkylene chain of 1 to 8 carbon atoms which is 
optionally substituted with a substituent selected 
from (C,-C«)alkyl, carbboxy; aminocarbonyl, (C,-C«>- 
adkylamtnocarbonyl, di(CrC4>eJkylaminocart>onyl, 
(C,-C*)aJkoxycarbonyl, phenyl(Ct-C«>afkoxycarbonyl, 
and W represents a carboxy, (C>C*)aikoxycarbonyl, 
phenyl(C,-C4)aJkoxycarbonyl; aminocarbonyl, (C- 
C)aminocarbonyl, di(CrC<)aminocarbonyl, 
glucosaminocarbonyl, ureido. guanidino, a nitrogen 



10 



15 



containing 5-6 membered heterocyclic ring which 
may be unsaturated, partially saturated or wh lly 
saturated and may contain 1 to 3 further heterost- 
oms selected from N, S and O wherein 1 to 3 of 
the ring carbons may optionally bear (CrC 4 )aJkyl 
substituents and one of the ring nitrogens may 
optionally bear a substituent R* selected from (C* 
C«)alkyl t (C,-C)cycloaJkyl, phenyl, and pyridyl; a 
wholly saturated nitrogen containing 5-6 membered 
heterocyclic ring which may contain a further N 
atom wherein 1- to 3 of the ; ring carbons may 
optionally bear (C,-C 4 )aikyl substituents, one of the 
ring nitrogens may. optionally bear a substituent R* 
representing (C,-C«)alkyl and two of the ring mem- 
bers are bridged by an alkylene chain of 1 to 3 
carbon atoms wherein one of the methylene groups 
may optionally be replaced by -Nrf-or -N [(C,-C«)- 
aikyl]; a group of the formula 1 



20 



-N 



R 1 and R* each independently represent 
hydrogen, (C,-C t )aJkyJ, hydroxy(C s -C*>alkyl and 
hak3gerto(CVC4)aJkyl, or R* represents phenyl- 30 
methytoxycarbonyf and*R 3 represents hydrogen; a 
group of the formula 



V 

R 8 



wherein R 4 , R' and R* each independently repre- 
sent a <C,-C 4 )aikyl, 

or R 1 and R* taken together with the adjacent 
nitrogen atom represent a saturated 5*7 membered 
heterocyclic ring which may optionally bear one to 
two (C,-C«)aJkyl substituents on the ring carbons 
and may contain a further heterogroup selected 
from -O-. -S-, and -NR"-wherein R* is defined as 
above; 



46 



50 



A represents hydrogen or -N[<C w -Cu}- 
aJiphatic acyl>^-D-2-deoxy-2-amino- 
glucopyranosyl, 

B represents hydrogen or B-acetyM-D-2- 
deoxy-2-amino-glucopyranosyl, 

M represents hydrogen or crD-man- 
nopyranosyi; with the proviso that B represents 
hydrogen only when A and M are simultaneously 
hydrogen and M represents hydrogen only when A 
is hydrogen and with the further proviso that when 
W represents a group 



55 
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-N 



, a group 



+ 
-N 



, ureido, guanidino or a nitrogen containing 5-6 
membered heterocyclic ring as defined above di- 
rectly connected with the "alk" moiety through a 
bond with a ring nitrogen atom, the linear aikyiene 
"aik" moiety must be of at least two carbon atoms; 

and the addition salts thereof. 

A further preferred group of compounds of the 
invention includes those compounds of formula I 



20 



25 



wherein R, R 1 represent hydrogen and R* repre- 
sents a group -alk-W wherein "alk" is a linear 
aikyiene chain of 2 to 8 carbon atoms, W represent 
pyrrolidine morphoiino, thiomorpholino, piperidino 
or a piperazino optionally substituted on the 
N'nitrogen atom with a (C,-C«)alkyl, (C*-Cr)cycloai 
kyl, benzyl, pyridinyf, or (C,-C 4 )aJkylpyrtdinio group 
or W represents a group of the formula 



wherein R* and R 4 each independently represent a 
<C,-C*)alkyl group and A, B and M are the same as 
above and the acid addition satts thereof. 



35 



, Also preferred compounds of the invention are re- 
presented by those compounds of formula I 
wherein R, R\ A, B and M represent hydrogen 
atoms and R* represents a group 



wherein "alk" is a linear aikyiene chain of 2 to 6 
carbon atoms and R* and R* represent (C,-C»)alkyl 
groups and the pharmaceuticaUy acceptable addi- 
tion satts thereof. 

Another group of preferred compounds of the 
invention are those compounds of formula I 
wherein R represents hydrogen; R 1 represents hy- 
drogen or (C,-C«)alkyl, R 2 represents a wholly satu- 
rated nitrogen containing 5-6 membered 
heterocyclic ring which may contain a further M 
atom wherein 1 to 3 of the ring carbons may 
optionally bear (Ci-C«)alkyl substrtuents, one of the 
ring nitrogens may optionally bear a substrtuent R* 



45 



SO 
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representing (G,-C*)aikyl and two of the ring mem- 
bers are bridged by an aikyiene chain of 1 to 3 
carbon atoms wherein one of the methylene groups 
may optionally be replaced by -NH-or -M [(Ci-C«)» 
aikyi]; 1 

or a group -alk-W wherein alk represents a linear 
aikyiene chain of 1 to 3 carbon atoms and W is a 
wholly saturated nitrogen containing 5-6 membered 
heterocyclic ring defined as in the paragraph im- 
mediately above. 

Another group of preferred compounds of the 
invention is represented by those compounds 



BNSDOCIO: <EP 0218099A2J_> 



15 



0 218 099 



16 



wherein A, B, and M either r presents the sugar 
moieties as abov defined or each simultaneously 
represents a hydrogen atom. 

Other most preferred compounds are those of 
formula I wherein A. B and M either simultaneously 
represent the sugar moieties defined above or each 
simuttaneousiy represent a hydrogen atom, R re- 



presents hydrogen, and NRW represents a group - 
HN-{aJk)W wherein "alk" repr sents a linear al- 
kytene chain of 2, 3; 4, 5, 6, 7 or 8 units and W 
represents a group selected from: -NH„ -NHCH,, - 
NHCrk -NtCH,)* -N(CyH,)*. and -N<CH,)<C,HJ, or a 
group -HNCHtCOOCHiKCH^NH,, 



N-CH- , or -HN 



75 



Representative examples of the compounds of 
the invention include those compounds of formula I 



wherein R is hydrogen. A, B, and M are as defined 
above and . 



R 



\r 2 



represents: -NH Jf -NHC«H,. -NH<CH s ) 4 -OH, - 
NHCHjCOOH, -NHCHtCOOCH^H*, 
NHCHjCOOCH,, -NH-CHjCONHt, -NH-CH a -CON- 



25 
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-NH-CH-COOH, -NH-CHCONH 2 , -NH-CH-COOC^ , 



COOH 



CONH. 



QOOC 2 H 5 



-NHCK (CH« ) CONH- , -NHCH- (CH- ) CONH- , -NHCH (CH~ ) COOH, 
i z m z i z to. z 2m 



COOH 



COOH 



CON(CH 3 ) 2 



wherein m represents the integer 1 . 2, 3 or 4, -NH- 
(CH^n-NH,. -NrHCH,)„NHCH,. -NH(CH»)„-N(CH*)a t - 
NhHCH,) r N(C*H,). -HN(CH,) n N(CHi)(C»H») ;: . 

wherein n represents 2, 3, 4, .5. 6, 7 or B ir> 



45 



-NH^CH^NtCH^OHMC^XI); 

-NH(CH,)»N[(CH,)40H1 1 ; . -NH(CH,)4N(C,H 4 CI)», -NH- 
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9 



BNSDOCiD' <EP 0219099A2 I > 



17 



0 218 099 



18 



to 



is 



20 



-NH(CH) 



*~ N 0 ' - NH < CT 2>2-\3 ' -NH-(CH 2 ) 2 -N / ^ 



-NH(CH 2 ) 2 -N NH , . -HH r (CH 2 ) 2 -N \- C H , 



-NH(CH 2 ) 2 -/ ^N-CH 2 C 6 H 5/ V \__ < ^~~">s 



CH 2 -CH 2 -CH 3 



40 



45 



SO 



55 
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-NH-CH-CH-CH 2 -CH 2 -N(C 2 H 5 ) , - -NH-CH 2 -C-CH 2 -N (CH 3 ) 2 



OH 



-NH-CH, 




, -NH-CH 2 -CH 2 



2 H 5 



CH 2 OH 



H 
I 



-NH-CH 2 _ 



CH. 




-N(CH 3 ) 2/ N(CH 2 CH 2 OH) 2 , -N (CH 2 CH 2 NH 2 ) 2 , -N (CH 2 CH 2 N.HCH 3 ) 2 , 

-NICH^H^CH,),!,, -N(CH I KCH J CHJ»4H,). -N(CH,K- 
(CHJNHCHJ, -N(CH,MCH,)J^(CHJJ. -N(CH,K- 
(CHt^-NHCHJ, -N[CH,CH,CH»N((y-l,)J„ 

55 
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,(CH 2 ) 4 -N(C 2 H 5 ) 



TC 



,(CH 2 ) 4 -NH(n-C 4 H ) 



-N 



(CH 2 ) 4 -N(C 2 H 5 ) 2 



-N 

\ 



-N 



, -NHCH 2 CH 2 -N 0, -N 



S, 



" N - NH ' -NHCH -CH 2 -N N-CH,, 

w 3 



CH- 

/ — \ / V N_. fj 

~\__/ N ~ C V C 6 H 5' ~ N V ^ ~/\ 



CH 



3 . 



N 



/" 



-N 



\ 



N 

I 

C 2 H 5 



-KNCH 2 CE 2 -N 
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23 



-HN 





24 



-HN-GH^CH^. 





(CH 3 )N- 




— HNCH 




CH. 



N- 



■CH. 



CH 2 CH 2 CH 2 



-HN 




CH. 



CH. 



N. 



-HN- 



N- 

I 

CH. 
CH- 



Ji - 4 

^N ^ 



CH. 



CH-NH 



•CH. 



CH. 



CH vCH„ 

i I 2 

(CH 3 ) CH-NH 



CH- 



>CH. 



The compounds of the invention can form satts 
according to conventional procedures. 

In particular, those compounds of formula I wherein 
R represent hydrogen as well as those compounds 
of formula I wherein the group -NRW contains 
further amine functions form acid addition salts. 

In addition, those compounds of the invention 
which contain acid functions in the ~NR 1 R a moiety 
may also form base addition salts. 

In general, those compounds of the invention which 
contain acid and basic functions can form internal 
salts. For the scope of the present invention the 
"Internal salts" are encompassed by the definition 



50 



55 



of the "non-salt" form. Preferred addition salts of 
the compounds of this invention are the pharma- 
ceutically acceptable acid and/or base addition 
salts. 

With the term "phanriaceuticaily acceptable acid 
and/or base addition salts" are intended those salts 
with acids and/or bases which from biological, 
manufacturing and formulation standpoint are com- 
patible with the pharmaceutical practice as well as 
with the use in the animal growth promotion. 

Representative and suitable acid addition salts of 
the compounds of formula I include those salts 
formed by standard reaction with both organic and 
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inorganic acids such as, for example, hydrochloric, 
hydrobromic, sulfuric, phosphoric, acetic, 
triftuoroacetic, trichloroacetic, succinic, citric, ascor- 
bic, lactic, maieie, fumaric, palmitic, cholic, pamoic, 
mucic, glutamic, camphoric, giutaric, glycolic, 
phthalic, tartaric lauric, . stearic, saiicyclic, 
methanesuifontc, benzenesuftonic, sorbrc, picric, 
benzoic, cinnarnic and the like acids. Representa- 
tive examples of these bases are: alkali metal or 
alkaline-earth metal hydroxide such sodium, potas- 
sium, and calcium hydroxide; ammonia and organic 
aliphatic, aiicyclie or aromatic amines such as 
methyiamine, dimethylamine, trimethylamine, and 
picoiine. When the compounds of Jhe invention 
contain a (C,-C«)alkylpyridinio or a - H R*R'R* moi- 
ety where R*, R 7 and R B have the same meanings 
as above, the respective anion is an anion derived 
from a phannaceuticaiiy acceptable add. Repre- 
sentative examples of said anion are those deriving 
from the acids listed above. 

The transformation of the free amino or non-salt 
compounds of the invention into the corresponding 
addition salts, and the reverse, i.e. the transforma- 
tion of an addition sait of a compound of the 
invention into the non-salt or free amino from, are 
wffiiin the ordfrwy technical skiB and are encom- 
passed by the present invention. 

For instance, a compound of formula I can be 
transformed into the corresponding acid or base 
atddition-salt by dissolving the non-salt form in an 
aqueous solvent and adding a slight moiar excess 
of the selected add or base. The resulting solution 
or suspension is then lyophiilzed to recover the 
desired sait Instead of lyophiiizing, in some in- 
stances, rt is possible to recover the final salt by 
extraction with an organic sdivent, concentration to 
■ a small volume of the separated organic phase and 
precipitation uy adding a non-solvent. 

In case the final salt is unsoluble in an organic 
solvent where the non-salt form is soluble it is 
recovered by nifcratioh frorh the organic solution of 
the non^sai: from after addition of the stoichiometric 
amount or a slight molar excess of the selected 

- acid or base. 

The rion-satt from can be prepared from a cor- 
responding acid or base sait dissolved in an aque- 
ous soivent which is then neutralized to free the 
non-salt form. This is then recovered for instance 
by extraction with an organic solvent or is trans- 
formed into another base or acid addition salt by 
adding the selected acid or base and working up 
as above. 

- When following the neutralization desalting is nec- 



essary, a common desalting procedure may be 
employed. 

.For example, column chromatography on controlled 

s pore polydextrane resins (such as Sephadex L H 
20) or silanized silica gel may be conveniently 
used. After eluting the undesired salts with an 
aqueous solution, the desired product is • edited by 
means of linear gradient or stop-gradient of a mix- 

io ture of water and a polar or apolar organic solvent 
such as acetonrtrile/water from 50:50 to about 
100% acetonitrile. 

As is known in the art, the salt formation either 
with pharmaceutical^ acceptable acids (bases) or 

rs non-pharmaceutipally acceptable acids (bases) 
may be used as a convenient purification tech- 
nique. After formation and isolation, the salt form of 
a compound of formula J can be transformed into 
the corresponding non-salt or into a pharmaceuti- 

20 cally acceptable salt. 

In some instances the acid; addition satt of a 
compound of formula I is more soluble in water and 
hydrophilic solvents and has an increased chemical 
stability. 

25 However, in view of the similarity of the prop- 
erties of the compounds of formula I and their 
salts, what is said in th.e present application when 
dealing with the biological activities of the own- 
pounds of formula I applies also to their phar- 

30 maceutically acceptable salts, and viceversa. 

The compounds of the invention ars useful as 
semi-synthetic antibacterial agents mainly active 
against gram positive bacteria, but also active 
against gram negative bacteria. 

35 ..." : t ; 

The compounds of the invention wherein R is dif- 
ferent from hydrogen while possessing a certain 
antimicrobial activity are mainly useful as inter- 
mediates for those compounds of formula L wherein 

40 R is hydrogen. 

A general procedure for preparing a compound 
of the invention is represented by the reaction - 
(amidation) of a suitable teicoplanin starting ma- 
terial as above defined with the selected amine of 

45 formula HNR'R 1 wherein R 1 and R a have the same 
meanings as above in an inert organic solvent in 
, the presence of, a condensing agent When 
teicoplanin or .teicoplanin A, complex is used $s the 
starting material, the relative amide of formula I 

so obtained according to the amidation reaction of this 
invention is a mixture of five amide derivatives 
corresponding to the five main components of 
teicoplanin A* as mentioned above- Sahl mixture 
may be separated into the five sing! amids deriva- 

55 tives according to the technique© an?iogousiy 
known in the art (see for instance British Patent 
^ , Appltartion Publication . No. 21 21401). , Fof clarity, 
both the mixture itself as obtained from the amida- 
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tion reaction and each of the five derivatives are 
intended to form part of this invention as claimed 
here with the meaning of A representing -N[(C»- 
C, .^aliphatic acylH-D-2-deoxy-2-amino- 
gluccpyranosyl. Conversely, the single pure amide 
derivatives of each tetcoplahin A, component is 
obtained by following the process of the invention 
starting from the single component itself instead of 
starting from the complex. 

In carrying out the amidation for preparing the 
compounds of this inventron, sometimes, and espe- 
cially when at least one of A/B, and M in the 
teicoplanin starting materiaJ represent "hydrogen, it 
is convenient to protect the primary amino function 
of the teicoplahin starting material in order to re- 
duce possible unbesired side-reactions. 

Also, when the amine HNR'R 1 contains further re- 
active functions such as amino or carboxy groups, 
which may unfavorably interfere with the course of 
the amidation they are protected by methods 
known per se in* the art such as those described in 
reference books like T.W. Greene; "Protective 
Groups in Organic Synthesis", John Wiley and 
Sons, New York, 1981. and M. Mc. Omte 
"Protecting Groups in Organic Chemistry" Plenum 
Press. New York, 1973. These protecting groups 
must be Stable at the conditions of the reaction 
pro ces s , rhust not unfavorably interfere with the 
main amidation reaction, and must be easily cieav- 
able and removable from the reaction medium at 
the end of the reaction without altering the newly 
formed amide bond: 

Representative examples of Nf-protecting 
groups which may tie advantageously used in the 
process of the invention for protecting an amino 
function both in the teicoplanin starting material 
and, when appropriate, in the R 1 and R x moiety of 
the amine HNR'R* ate carbamate forming reagents 
characterized by the following oxycarbonyl groups: 

1,lHjimethylpropynyloxycarbonyl, t-feutyloxycar- 
bonyl, vinyloxycarbonyl, aiylOtycarbohyl, cin- 
namyk^darbonyl, benzyloxycarbonyl, p- 
nrtroben2yl6xycarbonyi-3, 4-dimethoxy^6-nrtroben- 
zytoxycarboriyl, 2,4-dichlOfObenzyfoxycarbonyl, 5- 
benzisoxanzolyimethyloxycarbonyl, 9-anthranyl- 
methyloxycarbonyl, diphenylmeihytoxycartK>nyI, 
tsonicotiriyloxycarbonyl, diphenylm&thyloxycar- 
bbftyl, tsoniciDtinyk>xycarbonyl t S-benzyioxycar- 
bonyi; and the like. 

Other suitable'' protecting agents art aldehydes 
- ' or ketone*; or derivatives thereof which are capable 
- of forming Sdifffbksds with tKe aminb group of the 
• 5 1 teicopianin niideu^ to be protected. 1 

! ^ Preferred ^ Schrff base forming 



agents are . benzaldehydes and particularly pre- 
ferred is 2-hydroxybenzaidahyde (salicy (aldehyde). 
A convenient means of protection in the case 
. 'the amine reactant HNFVR* contains a primary ami- 
s. . no function as substituent for R 1 and/or R 2 , is, in 
som instances, the formation of a benzyfiden de- 
^ /ivative which may be prepared by reacting th 
amine HNRW wfth benzaldehyde in a lower al- 
kanbl, such as ethanol, preferably at room tempera- 
io ture. After the reaction with the selected teicoplanin 
\ ; stetiqg rnajterjal has been ..completed, the ben- 
/ zylidene protecting group may be removed has 
known in the art 2 e.g. by treating with diluted min- 
. era! acid > preferably hydrochloric acid, at room 
75 temperature. 

, Obviously, when the final, compound of formula I 
contairw groups which are labile under acidic con- 
ditions, e.g., when A, B or M represent sugar moiet- 
20 ies as above defined, which may be hydrolized in 
an acidic medium, other removal conditions must 
be use, such as catalytic hydrogenation using for 
instance Palladium on carbon as the catalyst to 

** remove Jhe proper protecting group. 

26. V .. . 

In this case, however, , attention should be paid to 
, the presence of groups which may be modified by 
catalytic hydrogenation. A typicaj consequence of 
the catalytic hydrogenation of a derivative of for- 

30 muia I wherein A represents, a group as above 
defined whose acyl portion is Z-decenoyi (i.e. a 
teicoplanin At component 1 derivative or a mixture 
containing it) is that ft is at least partially trans- 
formed into the corresponding decanoy! derivative 

35 (Le, a derivative of teicoplanin A, component 3). 

The man skilled in the art is capable, also on the 
basis of the present disclosure, of deciding .which 
functions of the amine HNR'R* need to be pro- 
40 tected, how they must be protected and the proper 
deprotection reaction which is necessary to free 
. the final, compound. 

For instance, a suitable protection for reactive car- 
45 Spxylic acid function is by forming an ester func- 
tion. 

As it is appreciated by the skilled technician, 
the ultimate choice of the specific protecting group 
depends on the characteristics of the particular 
so amide derivative which is desired. In fact, this 
amide function of the removal of the protecting 
. group(s). ' 

Since foe conditions of removal of the different 
55 pi^e^ng grwps are known, the skilled technician 
is capable of selecting the proper protecting group. 
For instance, where the final compound posses 
aiso a benzyl, ester fur^on. or N-benzyl function 
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the protecting groups which are usually removable 
by catalytic hydrogenation, such as the benzylox- 
ycarbonyl group, should be avoided, while those 
protecting groups which are removable under acid- 
ic conditions, such as tbutoxycarbonyi, can be 
conveniently used. On the contrary, catalytic hy- 
drogenation may be conveniently used in a case 
like the above when it is desired to convert a 
compound of formuia I containing said N-benzyl or 
benzyl ester function in the -NR'R* moiety into the 
corrresponding compound wherein said N-benzyl 
or benzyl ester function is replaced by a hydrogen 
atom. 

Inert organic solvents useful for the condensa- 
tion reaction are those organic aprotic solvents 
which do net unfavorably interfere with the reaction 
course and are capable of at least partially 
sblubilizing the teicoplanin starting materiai. 

Examples of said inert organic solvents are organic 
amides, aikyi ethers, ethers of glycols and polyols, 
phosphorerrtides, sulfoxides and aromatic com- 
pounds. Preferred examples of inert Organic sol- 
vents are: dimethyfformamide, dimethoxyethane, 
he^samethyiphosphoramide, dimethylsuifoxide, ben- 
zene, toluene and mixtures thereof. 

The condensing agent in the process of the 
invention Is one suitable for forming amide bonds 
in organic compounds and in particular in peptide 
synthesis. 

Representative and preferred examples of con- 
densing agents are (C,-C«)aikyl, phenyl or 
heterocyclic phosprtorazidatBS such as, diphenyi 
phosphorazidate (DPPA), diethyl phosphorazidate, 
cs^4^rtrophenyl)prK)Sphorazidab9, dimorpholyl- 
phosphorazidate and diphenyfphosphorochloridate. 
The prefenad condensing agent is diphenyi 
phosphorazidate (DPPA). ' 

in the process of the invention, the amine reac- 
tant HNRW is normally used in a molar excess. 

In general, a 2-to Srfold molar excess is used while 
a 3-ta 4-fold molar excess is preferred. 

Por the amidation to proceed, it is necessary that 
the amine HNR'R 2 be capable of forming a salt with 
the carboxy function of the teicoplanin starting ma- 
terial. In base the amine HNR'R 1 is not strong 
enough to form such a salt in the selected reaction 
medium, it is necessary to add a salt-forming base 
to the reaction mixture at least in an equimolecular 
amount with the teicoplanin starting material. 

Examples of said salt-forming bases are tertiary 
organic aliphatic or aiicyciic amines, such as 
trimethylamine, triothylamine, N-methyl pyrrolidine 
" cr heterocyclic bases such as picqiine, and the 



like. 

The condensing agent is generally employed in a 
slight molar excess such as frur; 1 .2 to 1.7 and 
5 preferably is 1.5 times th teicopienin starting com- 
pound. 

In addition, the amine reactant HNR'R 1 may also 
convenienttly be introduced in the reaction medium 

to ,as a corresponding acid addition salt, a.y. the hy- 
drochloride. In this , case, at least a doufcie molar 
proportion and preferably a Z to 4 fold molar ex- 
cess of a strong base capable of freeing the 
HNRW amine from . Its salts, is used. Also in this 

75 case, the suitable, base is a tertiary organic al- 
iphatic or alicycSc . amine like those exemplified 
above. In fact at least in some instances, the use 
of salt of the amine HNRW, which is then freed in 
situ with the above, memtiioned bases, is greatly 

20 preferred, especially when the salt is more stable 
than the corresponding free amine. 

The reaction temperature will vary considerably 
depending on the specific starting materials and 
reaction conditions. In general, it is preferred to 

25 conduct the reaction at temperatures between 0- 
20*C. 

Also the reaction time vary considerably depending 
on the other reaction parameters. In general the 
30 condensation reaction is completed in about 24-48 
h. 

In any case, the reaction course is monitored by 
TLC or preferably by HPLC according to methods 

35 known in the art On the basis of the results of 
these assays a man skilled in the art will be able to 
evaluate the reaction course and decide when to 
stop the reaction and stsrt working up the reaction 
. mass according to known per se techniques which 

40 include for instance extraction with solvents, pre- 
cipitation by addition of non-solvents, etc., in con- 
Junction with further separations and purifications 
by column chromatography. 

45 As already said, when protection of the HNR'R* 
reactant or of the teicoplanin staring materiai, or of 
.both of them, is necessary, the protected final 
compound is then de-protectcxJ according to proce- 
dures which are known per se and mainly depends 
so on the protecting group involved. In case both the 
swine HNR'R* and the tefcoplanirt starting material 
are protected, it might be convenient to use a" 
similar type of protection which may be removed 
... . . under the same conditions, so that only one de- 
55 protection step is need<$cl to free both functions. 

!t is also evident thst in many instances a 
compound of the invention may be prepared in 
, , more than one v^ay and ihzt a compound o? the 
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invention may be transformed into another by 
means of known per se reactions. 

For instance, when the HNRW amine is a diamine 
compound such as HN(R>aik-NR s R* defined 
above, the desired amine compound of formula I 
may be prepared either directly by condensing 
said amine, conveniently protected rf necessary, 
with the selecting starting material or it can be 
prepared by reacting amide of formula I wherein 
the substrtuent R* is alk-halo, wherein halo is pref- 
erably a chlorine or bromine atom with an amine of 
formula HNR'R*. Moreover, ah amide compound of 
formula I, bearing a carboxy function on the -NR'R* 
rnocety may be transformed into the corresponding 
amide or substituted amide derivative by usual 
:techniques. 

Moreover, said carboxy function may also ba trans- 
formed into the corresponding ester of acyi halide 
function by usuai techniques. More particularly, an 
ester function is in genera! formed by reacting the 
carboxy containing product with a preparation of an 
sJcotoi in the presence of ah acid catalyst at a 
temperature varying between room temperature 
and the boiling point of the reaction mixture. The 
acid is preferably a mineral acid and the alcohol 
contains the moiety that is to be linked to the 
carboxy He function in trie ester derivative. An inert 
solvent may also be used. Obviously, a compound 
of formula I bearing a carboxylic ester function on 
the -NR'R* substrtuent may be transformed into the 
corresponding carboxylic compound by hydrolysis. 

A preferred hydrolysis technique involves an aque- 
ous solution of an aikali metal carbonate, like so- 
dium or potassium carbonate, at a temperature 
from room temperature to the boiling point of the 
reaction mixture. A compound of formula I bearing 
an rNHt function on' the -NFTR* moiety may be 
transformed into the corresponding mdnoarytamino 
derivative by means of a "reductive alkylation" 
which involves reacting it with the selected car- 
bonyl derivative (which is capable of giving the 
■ desired alkyl substrtuent upon reduction) to form 
the corresponding Schrff base intermediate which 
is then reduced in the presence of a suitable re- 
ducing agent such as sodium or potassium 
borohydnde. 

When a free amino group is present in trie -NRW 
v moiety of formula I, it may be alkylated as known 
in the> art,- e.g. by- reacting it or possibly me cor- 
respc^irwj compcrtjrui wherein the primary amino 
group of r the -tdicoplanin moiety has been pro- 
:.tected," wittk. an ' alky I halide (bromide; chloride or 
v :>toclkte); Likewise, a sec^hdary amino function may 
be "transformed ;lnto a tertiary : 6ne - or a tertiary 



amino function may be quatemized. 

In addition, the sugar moiety of an amide com- 
pound of formula I may be selectively removed to 
5 transform it into another amide compound of for- 
mula L 

For example, an amide compound of formula I 
wherein. A, B, and M represent a sugar moiety as 

to above defined can be transformed into the cor- 
responding compound wherein B and M are as 
above and A is hydrogen by means of controlled 
acid hydrolysis in a strong concentrated aqueous 
" organic acid. The concentrated organic acid in this 

75 case is preferably aqueous trifiuoroacetic acid at a 
concentration between 75% and 95%, and the re- 
action temperature is preferably between 10° and 
50*C. The preferred hydrolysis conditions are re- 
presented by about 90% trifiuoroacetic acid at 

20 room temperature. The reaction time varies de- 
pending on the other specific reaction parameters 
but in any case, the reaction may be monitored by 
TLC or preferably HPLC techniques. An analogous 
selective hydrolysis is reported European Patent 

25 Application No 841145592. 

Similarty, amide compounds, of formula I 
wherein A. B, and M represent, a : sugar moiety as 
above defined or A represents hydrogen and B and 
M represent sugar moieties as above defined can 

30 be transformed into the corresponding amide com- 
pounds of formula I wherein A and M represent 
hydrogen and B represent a sugar moiety as de- 
fined by means of a selective hydrolysis with a 
strong acid in the presence of a pc4ar ;aprotic 

36 solvent selected from ethers, ketones, and mixture 
thereof which are liquid at room termperature. Pre- 
ferred hydrolysis : conditions are in this case repre- 
sented by the use of a concentrated mineral acid in 
the.presence of an ether such as dimethoxy ethane 

40 at room temperature. Also in this case, the reaction 
course may be monitored by TLC or preferably 
HPLC. An analogous selective hydrolysis is re- 
ported in European Patent Application No. 
85109485. 

45 According to another embodiment of the 
present invention, an amide compound of formula I 
wherein A, B and/M represents sugar moieties as 
defined above, an amide compound of formula I 
wherein" A represents , hydrogen and B< and M re- 

60 present the above defined sugar moieties, or an 
amide compound of formula I wherein A and M 
represent hydrogen, and B represents a sugar moi- 
ety "as above defined may be transformed into the 
corresponding amide compound of formula I 

56 wherein B and ,M represents hydrogen atoms by 
/ ; means of a se*e<^rve hydrolysis in an organic orotic 
solvent selected from iOiphatic acids and alpha- 
rialogenated aliphatic acids which at the reaction 
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temperature are liquids, aliphatic and cycioaJiphatic 
aikanols which at the reaction temperature are liq- 
uids sfightiy mixable with wat r, phenylsubstituted 
lower aikanols wherein the phenyl moiety may op- 
tionally carry (CrC^kyl, (C,*C 4 )alkoxy or halo 
rests which at the reaction temperature are liquids 
slightly mixable with water, and beta-polyhaiogenat- 
ed lower aikanols. which at the reaction tempera- 
ture are liquids; in the presence of a strong acid, 
compatible with the solvent, selected from strong 
mineral acids, strong organic acids and strong acid 
cation exchange resins in the hydrogen form and at 
a temperature between 20°C and 100*C. 



in this case, the preferred hydrolysis conditions are 
r presented by the use of a mineral acid, such as 
hydrochloric acid, in an haioalkanol such as 
trifluoroethanol, at a temperature between 65°C 
5 and 85*C. 

Analogous selective hydrolysis conditions on a 
similar substrate are described in European Patent 
Application No. 84114558.4 
io In the folfowing table (Table I) the structure 
formulas of representative examples of compounds 
of the invention are reported. 
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The following table (Table II) lists the methods 
of preparation, startings material and reaction 
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yields of representative examples of compounds of 
the inventi n: 
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HPLC Analysis 

Th following table reports the R t of repre- 
sentative examples of the compounds of the inven- 
tion. 
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The assays were run with a VARIAN model 5000 
LC pump equipped with a 20 nl loop injector 
Rheodyne MOdel 7125 and a PERK1N-ELMER LC 
15 UV detector at 254 urn. 

Columns : pre-column (1.9 cm) Hibar LiChro Cart 
25-4 MERCK pre-packed with LiChrosorb RP-8 - 
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(20-30 urn) followed by a column Hibar RT 250-4 
MERCK pre-packed with UChrosorb RP-8 (10 tun). 

5kiSB& A, 0.2% aq. HCOONH 4 and B, CH^N 

ifliSSfifin: 20 ul -Ffcw r§j£: 2 ml/min. 

Th reaction is monitored by injecting, at es- 
tablished times, samples of the solutions (or sus- 



pensions) diluted with the solvent mixture (CH,CN : 
HiO. 6:4 (v/v) enough to obtain final concentrations 
of either 1 , 2 or 3 mg/ml. 

• M^tflfid A : linear step gradient from 5 to 75% 
of B in A in 35 min according to the following 
program: 



10 



Time (min) 
O 
10 
20 

30 
35 

b£82!2SL £: linear gradient form 5 to 60% of B 
in A in 30 min. 

M 9ft9fl ''near gradient from 20 to 60% of B 
in A in 30 min. 

Mtffcad fi: suitable chromatographic conditions 
to compare all the teicoplanin amides with de- 
glucotetcoplanin. 

HPLC authomatic apparatus: Hewlett-Packard mod 
1084 



25 



30 



% B in A 
5 
23 
30 
50 
75 

Column: Hibar (Merck) UChrosorb RP-8 (7am) 

Eluents: A, 0.02 M aq.NaH.PO^CH^CN 25/75 (v/v) 

B, 0.02 M aq.NaH,PO«/CH,CN 95/5 (v/v) 

Bution: linear step gradient from 8 to 60% of B in 
A in 48 min., according to the following program: 



35 



Time (min) 

0 
40 
45 
48 



% B in A 

8 
40 
60 
60 
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e) KPLC analysis according to method D 
(K' « ^/t^ of deglucoteicoplanin) 

Compound k 1 

(deglucoteicoplanin (t R = 14.78 min.) 1.00) 

(teicoplanin A 2 1.75) 

1 2.09 

2 2.16 

3 2.60 

4 2.-13 

5 2.15 

6 " 2.06 

7 0.85 

8 0.89 

9 1.45 

10 0.85 

11 - 0.88 

12 0.86 

13 1.00 

14 1.03 

15 1.05 

16 1.18 

17 1.05 

18 1.32 

19 " . "' ' 1.48 

20 . , .2.48 

21 " 1.36 

22 1.44 
■ • 23 - ' " ; ' ; ' • 1 . 38 

24 ;. ;...= • ..• • 1.99 

25 • '1.49 
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Compound K 1 

(deglucoteicoplanin (t R - 14,78 min.) 1.00) 
(teicoplahin A* 1.75) 
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2.14 


104 


1.79 


105" 


2.10 



The K 1 values for the complex derivatives refer to the 
component 2 

The following Table (Table IV) reports the acid- 50 (10 umole in about 20 ml) then 0.01 N HCI (2 ml) 
base titration data of some representative com- is added and the mixture is, titrated with 0.01 in N 

pounds of the invention. The assays were carried KOH in the same solvent mixture, 

out in Methytcello-sotve R /HjO f 4:1 (v/v). A sample - 
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Table VII reports 'H NMR data obtained at 250 
MHz with a Broker AM-250 Spectrometer in 



DMSO-dc at 20 °C, at a sample concentration of 20 
mg/ml (internal standard: TMS, = 0.00 ppm). 
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R represents hydrogen or a protecting group of the 
(function 



Y represents a group 



.1' 



-N 



/ 



v 



wherein-- ts 

R' represents hydrogen, (C,-C.)alkyl f hydroxy<Ci- 
C«)alkyl, hatogenc^C-C^kyl, (C,-C*)afkoxY{C*-C4)- 
alkyl amino(C 1 -C*)aikyl, (C,-C*)aJkylajnino<C,-C4>- 
attcyi, dt(C,-C»)aikylamin<>(Ci-C*)aikyi 20 

R 1 represents hydrogen, (C,-C)alkyl, hydroxy(Ci- 
Oalkyl, halogeno(C-C,)aikyi, <C,-a)alkoxy(C»-C«>- 
alkyi, a nitrogen containing 5-6 membered 
heterocyclic ring 2s 

which may be unsaturated, partially saturated or 
wholly saturated and may contain 1 to tj further 
heteroatoms selected from N, S and O wherein 1 
to 3 of the ring carbons may optionally bear (C- 30 
G*)alkyl subststuerrts and one of the ring nitrogens 
may optionally bear a substituent R* selected from 
(C-Oalkyl. (C«-C*)cycioalkyl f phenyl optionally 
substituted with halogen or .(C,-C«)aJkyl t phenyl(C- 
CJalkyl, pyridyl, (C,-C«)aikylpyridinio; and when the 35 



>ing is wholly saturated two of the ring members 
may optionally be bridged by an alkyiene chain of 
1 to 3 carbon atoms wherein one of the methylene 
groups rnsy optionally be replaced by -NH-or - N [- 
(Q,-C*)alkyll: 1 

a group -alk-W wherein "aik" represents a linear 
ajkylene chain of 1 to 8, carbon atoms which is 
^optionally substituted with a substituent. selected 
>om (C,-C*)alkyl, hydroxy(C,-C 4 )aJkyi, hydroxy, car- 
boxy, arhinocarbonyl, <Ct-C«)alkylaminocarbonyl, di- 
(Ct^yalkyiaminocarbonyl, >{C,-C 4 )a!koxycarbonyl, 
phenyKC^^oxycarbonyl, and W represents a 
parboxy, (C.^^Mkoxycarbonyl, f phenyl(C,-C 4 >- 
ialkoxycarbpriyl, aminocarbonyi : -„ (C,-C*)- 
aminocarbonyt, di(C 1 -G ft )amioocartxxiyi, pen- 
tosaminocarbonyl, , hexosaminocarbonyl, ureido, 
guanidino, a nitrogen containing 5-6 membered 
heterocyclic ring defined as above, a group of the 
formula 



wherein R 3 and R* each independently represent 
hydrogen, (C-CJaikyl, hydroxy(Gy-C 4 )aikyJ and 
hatogeno(C*-C*)alkyl, or R* represents phenyi- 
methyloxycarbonyi and R 3 represents hydrogen; a 
group of the formula 



50 



R 7 

R 8 
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wherein R*. R' and R* each independently repre- 
sent a (C,-C 4 )alkyl, 

or R 1 and R a taken together with the adjacent 
nitrogen atom represent a saturated 5-7 mem be red 
heterocyclic ring which may optionally bear one to 
two <C,-C*)alkyl substituents on the ring carbons 
and may contain a further heterogroup selected 
from -6-, -S-, and -NR s -wherein R $ is. defined as 
above; 



A represents hydrogen or -N[(C«-C„>- 
aiiphatlc acy1>jS-r>2-deoxy-2-amino- 
gluccpyranosyl, 

B represents' hydrogen or N*eeetyi-0-D-2- 
dooxy-2-emiTKhgiucopyranosyi, 

M represents hydrogen or a-D-man- 
nopyrEnosyJ; 

with the proviso that B represents hydrogen 
only when A and M are simultaneously hydrogen 
and M represents hydrogen only when A is hy- 
drogen and with the further proviso that when W 
represents a group 



-N 



.. a group 



20 



9 

-N 



uresdo, gu^nidsno or a nitrogan containing 5-S 
membered heterocyclic ring as defined above di- 
rectly connected with, the "af tc" moiety through a 
bond, with a ring nitrogen atom, the linear afkylene 
"alk* moiety must be of at least two carbon atoms; 

and the addition salts thereof, which comprises: 



36- 



a)- reacting a teicoplariin starting material se- 
lected from teicoplanin as obtained according to 
US Patent 4239751, any further purification thereof , 
teicoplanin A, complex, a compoupnd of formula I 
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wherein R is hydrogen qt a protecting group of the 
amine ( function, Y is hydroxy, A represents hy- 
drogen or -N[(C»^,.)aliphatic acyifci54>2-deoxy-2- 
amirw-glucopyranosyl, B represents hydrogen or 
N-acetyl-^-0*2Kleoxy-2-aminoglucopyranosyl, M 
represents hydrogen or orOmannopyranaoasyl, 
with the proviso that B may represent hydrogen 
only when A and M are .simultaneously hydrogen 
and M may represent hydrogen only when A is 
hydrogen, a satt thereof or a mixture thereof in any 
proportion with a molar excess of an amine of 
formula HNR'R', wherein FT and R* are defined as 
above and wherein the reactive functions, other 
than the amino function to be reacted with the 
carboxyl moiety of the teicoplanin starting material, 
are protected by means of known Q£r §2 protecting 
groups, in an inert organic solvent and in the 
presence of a slight molar excess of a condensing 
agent 

b) optionally transforming an amide com- 
pound of formula I wherein A, B and M represent a 
sugar moiety as above defined into the corre- 
sponding compound wherein B and M are as 
above and A is hydrogen by means of controlled 
acid hydrolysis in strong concentrated aqueous or- 
ganic acid; 

c) optionally transforming an amide com- 
pound of formula I wherein A, B and M represent a 
sugar moiety as above defined or A represents 
hydrogen and B and M represent sugar moieties ad 
above defined into the (Xfresponding amide com- 
pounds or formula I wherein A and M represent 
hydrogen and B represents a sugar, moiety as 
defined by means of a selective hydrolysis with a 
strong add in the presence of a polar aprotic 
solvent selected from ethers, ketones, and mixtures 
thereof which are liquid at room temperature; or 



~ d) : optionally transforming an amide com- 
pound of formula I wherein A, and M represent 
sugar moieties as defined above, an amid com- 
pound of formula I wherein A represents hydrogen 

5 and B and M represent the above defined sugar 
moieties, or an amide compound of formula I 
"wherein A and M represent hydrogen, and B repre- 
sents a sugar moiety as above defined, into the 
* J ' corresponding amide compound of formula I 

io wherein A, B and M represent hydrogen atoms by 
means of a selective hydrolysis in an organic protic 
solvent selected from aliphatic acids and alpha- 
halogenated aliphatic acids which at the reaction 
temperature are liquids, aliphatic and cycloaliphatic 

J5 alkanols which at the reaction temperature are liq- 
uids slightly mtxable with water, phenylsubstituted 
lower alkanols wherein the phenyl moiety may op- 
tionally carry (C-C^kyl, (C-C4) aikoxy or halo 
rests which at the reaction temperature are liquids 

20 slightly mixable with water, and beta-poly halogenat- 
ed lower alkanols, which at the reaction tempera- 
ture are liquids; in the presence of a strong add, 
compatible with the solvent selected from strong 
mineral acids, strong organic acids and strong acid 

2fc cation exchanger resins in the hydrogen form and 
at a temperature between 20*C and 100*C. 

2) A process as claimed in claim 1 for prepar- 
ing a compound formula I wherein R is hydrogen. 

3) A process as claimed in claim 1 for prepar- 
30 ing a compound formula I wherein R and R' are 

hydrogen atoms. 

4) A process as claimed in ctaim 1 for prepar- 
ing a compound of formula I wherein R represents 

; . hydrogen 

as 

Y represents a group 



wherein 

R f represents hydrogen; (Qt-G«)^IJcyl, 

R* represents (C-Oalkyl. a nitrogen containing 5-6 
membered heterocyclic ring which may be unsatu- 
rated, partially saturated or wholly saturated and 
may contain 1 to 3 further heteroatoms selected 
from N, S and O wherein 1 to 3 of the ring carbons 
may optionally bear (C,-C«}allcyl substituents and 
one of the ring nitrogens may optionally bear a 
substituent R* selected from (C,-C«)alkyl, <C«-C)- 
cycJoaikyl, phenyl, and pyridyl; 



a wholly, saturated nitrogen containing 5-6 mem- 
bered heterocylic ring which may contain a further 
N atom wherein 1 to 3 of the ring carbons may 
optionally bear (C,-C 4 )aJky! substituents, one of the 

50 ring nitrogens may optionally bear a substituent R* 
representing (C,-C 4 )alkyl and two .of the ring mem- 
bers are bridged by an alkyfene chain of 1 to 3 
carbon atoms wherein one of the methylene groups 
may optionally be replaced by -NH-or -N [(C,-G»)- 

56 aikyl]; 1 

a group -aik-W wherein "alk* represents a linear 
aikylene chain of 1 to 8 carbon atoms which is 

137 
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optionally substituted with a substrtuent selected 
from (C,-C«)aJkyl, carboxy, aminocarbonyl, (C-C^)- 
alkoxycarbonyl, phenyl(C,-C 4 )aJkoxycarbonyl, and 
W represents a carboxy, (C,-C 4 )aJkoxycarbonyl, 
phenyl(C,-C4)aikoxycarbonyl t aminocarbonyl, (C,- 
C«)aminocarbonyl t di(C,-C 4 )aminocarbonyl, 
glucosaminocarbonyl, ureido. guanidino, a nitrogen 
containing 5-6 membered heterocylic ring which 
may be unsaturated, partially saturated or wholly 
saturated and may contain ,1 to 3 further hsteroat- 
oms selected from N, S and 0 wherein 1 to 3 of 
the ring carbons may optionally bear (C,-C fi )alkyl 
substrtuents and one of the ring nitrogens may 



70- 



optionally bear a substrtuent R 5 s lected from (C,- 
a>alkyl, (C 4 -Cr)cycloallcyl, phenyl, and pyridyl; a 
wholly saturated nitrogen containing 5-6 membered 
heterocylic ring which may contain a further N 
atom wherein 1 to 3 of the ring carbons may 
optionally bear (C,-C,)alkyl substrtuents, one of the 
ring nitrogens may optionally bear a substrtuent fV 
representing (C,-C«)alkyl and two of the ring m Hi- 
kers are bridged by an alkylene chain of 1 to 3 
carbon atoms wherein one oi the methylene groups 
may optionally be replaced by -NH-cr - n [(C,-C*>- 
aikylj; a group of the formula 1 



wherein R 3 and R 4 each independently represent 
hydrogen <C,-C.)aikyl, hydroxyfC-ajalkyl and 
hafogenofG^-C^kyl, or R* represents phenyl- 
methyloxycarbonyl and R 1 represents hydrogen; a 
group of the formula 



25 



r' 

R 8 



wherein R*. R 7 and R* each independently repre- 
, sent a (arC^kyl, 

or R 1 and R*, taken together > with the adjacent 
nitrogen atom represent a saturated 5-7 msrribared 
heterocylic ring which may optionally bear one to 
two (C,-C»)alkyl substrtuents on the ring carbons 
and may contain a further heterogroup selected 
from -O, -S-, and -NR*-wherein R* is defined as 
above; 



35 



' A represents ' hydrogen or -NtfC-Cn)- 
aliphaJie acyli-j8-D.2-deo)cy-2.amino- 
giucopyrancsyl, 

& represents hydrogen or N-acetyl-^-D-2- 
deoxy-2-amino-glucopyranosyl, 

M represents hydrogen or *-D-man- 
nopyranosyl; 

with the proviso that B represents hydrogen 
only when A and M are simultaneously hydrog n 
and M represents hydrogen only when A is hy- 
drogen and with further proviso that when W repre- 
sents a group 



R"" 



55 

a group 
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R 



8 



R 7 , 



ureido, guanidtnp or a nitrogen containing 5-6 
membered heterocylic ling as defined above di- 
rectly connected with the "aik* moiety through a 
bond with a ring nitrogen atom, the linear slkytene 
"alk* moiety must be of at least two carbon atoms; 



10 



5) A process as claimed in claim 1 for prepar- 
ing a Compound of formula I wherein 

R represents hydrogen or a protecting group of the 
amine function 



and the addition salts thereof. 



is 



Y represents a group 



wherein 

R* represents hydrogen, <C,-C f )alkyl, hydroxy{Ci- 
C)alkyi, hatogeno(CrC4)alkyl. (C^JaikoxyfC^h 
aicyt, amino (CVC 4 )aikyI, (Ct-C«)aHcylamino(CrC4)- 
a*yl, di(C»-C«)aikyiamino(C-C4)aikyi 

R 1 represents hydrogen, (C-CJalkyl, hydroxy(C- 
Oaflcyl. hatogerK^C-Cjalkyl, (C,-C*)aJkoxy(CrC«)- 
a*yl. 

a nitrogen containing 5-6 membered heterocylic 
ring which may be unsaturated, partially saturated 
or wholly saturated and may contain 1 to 3 further 
beteroatoms selected from N, S and 0 wherein one 
of the rtng nitrogens may optionally bear a sub- 
sftuent R* selected from (C.-C^kyi, (C«-Ch 
cyctoalkyl, phenyl' optionally substituted with hato- 



25 



30 



35 



40 



gen or (Cv^Jalkyl, phenyl(C t -Ci)aikyf; pyridyi. (C,- 
C 4 )alkylpyndin!o; 

a group -aik-W wherein "alk" represents a linear 
aJkylene chain of 1 to 6 carbon atoms which is 
optionally substituted with a substituent selected 
from (C.-C*)alkyl, hydroxy(C,-C4)alkyl t hydroxy, car- 
boxy, aminocarbonyf, (C^^JallcirlamirKX^rbonyl, di- 
(C,-C*)alkylamirH)cart)onyl, (C,-C*)aflcoxycarbonyl t 
phenyl(C,-C*)aikoxycarbonyl, and W represents a 
carboxy, (C ,-C 4 )aikoxycarbonyl, phenyl(C,-C«)- 
alkoxycarbonyl, aminocarbonyi, (C-C*)- 
aminocarbonyl, difC-Oaminocarbonyl, * pen- 
tosaminocarbonyl, hexosamindcarbonyl, ureido, 
guanidino, a nitrogen containing 5-6 membered 
heterocyclic ring defined as above, a group of the 
formula 



wherein R 1 and R* each independently represent 
hydrogen, (C.-C^alkyl, hydroxy(C*-C«)alkyl and 
halogeno(C«-C4)alkyl f or R* represents phenyl- 
methyloxycarbonyl and R' represents hydrogen; a 
group of the formula 
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wherein R 1 , R 7 and R" each independently repre- 
sent a (Ct-C*)aikyl. 

or R' and R 2 taken together with the adjacent 
nitrogen atom represent a saturated 5-7 membered 
heterocylic ring which may optionally bear one to 
two (C,-C*)aikyl substituents on the .ring carbons 
and' may contain a further heterogroup selected 
from -\>, -S-, and -NR*-wherein R* is. defined as 
above; 



10 



75 



hydrogen or -N[(C, 0 -C„)- 
acyl}-£-D-2-deoxy-2-amirK> 



A represents 
aliphatic 
glucopyranosyl, 

B represents hydrogen or N-acetyh/S-D-2- 
deoxy-2-amino-glucopyranosyl, 

M represents hydrogen or a-D-man- 
nopyrsnosyl; 

with the proviso that B represents hydrogen 
only when A and M are simultaneously hydrogen 
and M represents hydrogen only when A is hy- 
drogen and with the further proviso thai when W 
represents a group 



a group -N^ , 



a group 




ureido, guanidino or a nitrogen containing 5-6 
membered heterocylic ring as deftsrad above di- 
rectly connected with the "alk" moiety through a 
bond with a ring nitrogen atom, the linear alkylene 
"alk" moiety must be of at least two carbon atoms; 

. and the addition salts thereof. 

6) A process according to claim 1 for preparing 
a compound of formula I wherein <R represents 
hydrogen; R 1 represents hydrogen or (G,-C«)alkyl, 
R a represents a wholly saturated nitrogen contain- 
ing 5-6 membered heterocylic ring which may con- 
tain a further N atom wherein 1 to 3 of the ring 
carbons may optionally boar (C t -C«)alkyl sub- 
stituents, one of the ring nitrogens may optionally 
bear a substituent R* representing (C-C^alkyl and 
two of the ring members are bridged by an al- 
kylene chain of 1 to 3 carbon atoms wherein one of 
the methylene groups may optionally be replaced 
by -NH-or - n [(C,-C«>alkyl); 

or a group -alk-W wherein alk represents a linear 



< afkytsne chain or 1 to 3 carbon atoms and W is 
. wholly saturated nitrogen containing 5-6 membered 
heterocylic ring which may contain a further N 

f atom wherein 1 to 3 of the ring carbons may 
optionally bear (C,-C*)aikyl substituents, one of the 
ring nitrogens may optionally bear a substituent R* 
representing (d-C 4 )alkyl arid two of the ring mem- 
bers are bridged by an alkylene chain of 1 to 3 

; carbon atoms wherein one of the methylene groups 
may optionally be replaced by -NH-or -ijf [(C,-C«)- 
alkyl]; and the pharmaceutical^ acceptable addi- 
tion salts thereof. 

7) A process according to claim 1 for preparing 
( a compound of formula 1 1 wherein A, B, and M 

either represent the sugar moieties as above de- 
fined or each represents a hydrogen atom. 

8) A process according to claim 1 for preparing 
a compound of formula I wherein A, B and M either 

. simultaneously represent the sugar moieties de- 
fined above or simultaneously represent hydrogen 
atoms, R represents hydrogen, and NR'R 3 repre- 
sents a group «HN(alk)W wherein "alk" represents 



140 



BNSDOCID: <EP 021B099A2J_> 



279 



0 218 099 



280 



a linear alkylene chain of 2, 3, 4, 5, 6, 7 or 8 units 
and W represents a group selected from: -NH» - 
NHCH* -NHCH* -N<CH,>,, *N(C,H,),, and -N<CH^- 
(CtH»), or a group •HNCH(COOCH 1 )(CH s )*NH,. 




3 



9) A process according to claim 1 for preparing 
a compound of formula I wherein A represents 

/^D-2KJeoxy-2^8^ethylrK)nanoyl)-arTiino- 
gtucopyranosyl, ' B represents ' £-D-2-deoxy-2- 
acetylamino-glucopyranosyl arid M represents cr-D- 
mannopyransosyl. 

10) A process as claimed in claim 1 wherein 
the starting material is a compound wherein R 
represents a protecting group of the amine function 
and at least one among A and M in the final 
compound is hydrogen. 

11) A process as claimed in claims 1, 2, 3, 4, 
5, 6, 7, 8 or 9 wherein the protecting group R of 
the teicoplanin starting material is a N-protecting 
group resulting from a carbamate forming reagent 
characterized by one of the following oxycarbonyl 
groups: 1 ,1 Kiimethylpropynyloxycarbonyl, t- 
txjtyloxycarbonyl, vinytoxycarbonyl, aryloxycar- 
bonyl, cinnarny toxycarbonyl , benzyloxycarbonyi, p- 
nrtrobenzytoxycarbonyl-3,4KJimettHDxy-6- 
nttrobenzy toxycarbonyl, 2.4-dichlorobenzyloxycar- 
bonyi, 5-benzisoxazoryTnethyloxycarbonyt 9-anth- 
r an ylrnet h yloxycarbonyl. ... diphenylmethyloxycar- 
bonyl, isonicotinyloxycarbonyl, diphenyknethylox- 
ycarbony I, isonicotinyloxycarbonyl, S-benzyloxycar- 
bonyh 

. 12) A process as claimed in claims 1, 2, 3, 4, 
S, 6, 7, 8, or 9 wherein trie protecting group R of 
the teicoplanin starting material is a N-protecting 
group resulting from a Scruff base forming reagent 
represented by benzakJehyde or a beazaldehyde 
derivative substituted on the phenyl ring with a 
hydroxy substituent. _, 

13) A process as in any of the claims 1, 10, 11 
and 12 wherein the amine HNrVR" contains further 
reactive functions which may unfavorably interfere 
with the amidatioo reaction course and said func- 
tions are protected bv methods per se kntwn in the 
art 

14) A process as claimed in claims 1, 2, 3, 4, 
5, 6. >, 8 r or 9 wherein the inert organic solvent is a 
cyanic azotic solvent . 




15) A process as claimed in claims 1, 2, 3. 4, 
5, 6, 7, 8 or 9 wherein the inert organic solvent is 

75 delected from dimethytformamide, dimethox- 
yethane, hexamethylphosphoramide, dimethylsuh 
foxide, benzene, toluene and mixtures thereof. 

16) A process as claimed in claims 1, 2, 3, 4, 
5, 6, 7. 8 or 9 wherein the condensing agent is 

20 selected from <C,-C«)alkyi, phenyl or heterocyclic 
phosphorazidates such as diphenyl 
phosphorazidate (DPP A), diethyl phosphorazidate, 
di(4^itropheny1)phosprKxazidate, dimorprtoiyl* 
phosphorazidate and diph©nylpbospfKHX>chk)ridrate. 

25 17) A process as claimed in claims 1, 2, 3, 4, 

5, 6, 7, 8 or 9 wherein the condensing agent is 
dipheny Iphosphorazidate (DPPA). 

18) A process as claimed in claims 1, 2, 3, 4, 
5, 6, 7, 8 or 9 wherein the condensing agent is 

30 present in a molar proportion of from 1.2 to 1.7 the 
teicoplanin starting material. 

19) A process as claimed in claims 1, 2 f 3, 4, 
5, 6, 7, 8 or 9 wherein the amine HNR'R 1 is added 
as a corresponding acid addition salt and the reac- 

35 ton is conducted in the presence of a 2 to 4-fokJ 
molar excess of a base capable or freeing the 
amine HMRW from its salt 

20) A process as claimed in claims 1, 2, 3, 4, 
5, 6, 7, 8 or 9 wherein the reaction is conducted at 

40 a temperature between 0*C and 20°C. 

21) A process as claimed in claim 1, optional 
step b), wherein the concentrated organic acid is 

^ 75 to 95% aqueous trrfluoroacetic add and th 

reaction temperature is between 10*C and 50*C. 
45 22) A process as claimed in claim 1, optional 

step c) r wherein the strong acid is a concentrated 

mineral acid. 

23) A process as claimed in claim 1 , optional 

step d), wherein the strong acid is a mineral acid, 
50 the solvent is an haloaikanoJ and the hydrolysis is 

conducted at a temperature between 65 6 C and 

85»C. 
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12) A process as claimed in claim 10 wherein 
the protecting group R of the teicoplanin starting 
materia] is a N-protecting group resulting from a 
carbamate forming reagent characterized by one of 
the following oxycarbonyl groups: 1.1-dimethyl- 
propynyloxycarbonyt. t-butyloxycarbonyl, vinylox- 
ycarbonyl, ary (oxycarbonyl, cinnamyioxycarbonyl, 
benzyloxycarbonyl, p-nitrobenzyioxycarbonyl-3»4- 
dimethoxy-6-nitrobenzyioxycarbonyl. 2,4-dich- 
lorobenzyloxycarbonyl, 5-benasoxazolyimethyiox- 
ycarbonyi. 9-anthranylmethyioxycarbonyl, diphenyl- 
methyloxycarbonyl isonicotinyioxycarbonyl, 
diphenyimethyloxycarbonyt, isonicotinyloxycsr- 
bonyl, S-benzyloxycarbonyl. 

13) A process as claimed in claim 10 wherein 
the protecting group R of the teicoplanin starting 
ma&rial is a N-protecting group resulting from a 
Setoff base forming reagent represented by benzal- 
dehyde or a benzaidehyde derivative ' substituted 
on the phenyl ring with an hydroxy substituent 

14) A process as in any of the claims 10, 11, 
12 and 13 wherein the amine HNR'R 3 contains 
further reactive functins which may unfavorably in* 
tsrfer© with the amldation reaction course and said 
functions are protected by methods £S£ known 
in the art 

15) A process as claimed in claim 10 wherein 
the snort organic solvent is selected from dimethyh 
formansde, dimethbky^aiane. hexarriethyt- 
phosphorsmide, dimethyisuHbxkJe, benzene, 
toluene and mixtures thereof. 

16) A process as claimed in claim 10 wherein 
the condensing agent is selected from (C,-C 4 )aJkyi. 
phenyl or heterocyclic phosphorazidates such as 



diphenyl phosphorazidate (DPPA), , diethyl 
phosphorazidate, di(4-nrtrophenyl)phosphorazidate t 
dimorpholylphosphorazidate and diphenyl- 
phosphorochloridrate. 
s 17) A process as claimed in claim 10 wherein 

th condensing agent is present in a mo!sr propor- 
tion of from 1.2 to 1.7 the teicoplanin starting 
material. 

18) A process as claimed in claim 10 wherein 
10 the amine HNRW is added as a corresponding 
acid addition salt and the reaction is conducted in 
the presence of a 2 to 4-fold molar excess of a 
base capable of freeing the amine HNRW from its 
salt 

75 19) A process as claimed in claim 10 wherein 
the reaction is conducted at a temperature between 
0°Cand20«C. 

20) A compound as in claim 1 for use as a 
medicine. ., 

so 21) Use of a substance of claim 1 for the 
manufacture of a medicament for use as antibac- 
terial. 

22) A pharmaceutical composition comprising a 
compound of cjajim 1 in admixture with a phar- 
os maceutically acceptable carrier. 

Claims for the following Contracting State -. AT 

30 1) A process, for preparing .on amid® of a 

, teicoplanin compound having the formclc 
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a) reacting a teicoplanin starting material se- 
lected from teicoplanin as obtained according to 
US patent 4239751. any further purification thereof, 
teicoplanin As complex, a compound of formula I 

5 




wherein fi is hydrogen or a protecting group of the 
amine function, Y is, hydroxy, A represents hy- 
drogen or -N[(C«-Cn)aIiptT^c ^ll-^O-^d^oxy-2- 
amir^luoc^ B repres^' hydrogen or 

N«acetyH3-C^^^ M 
represents hydrogen or cr-D^ajirKDpyrarK>syl, with 
the proviso that B may represent hydrogen only 
when A and M are simultaneously hydrogen and M 
may represent hydrogen only when A is hydrogen, 
a salt thereof or a mixture thereof in any proportion 
with a moiar excess of an amine of formula 
HNRWi wherein R 1 and R 3 are defined as above 
and wherein trie reactive function?, other than the 
amino function to be reacted with the carboxyt 
moiety of the' teicoplanin starting material, are pro- 
tected by mearls of known fie£ 22 protecting 
groups, in an inert organic solvent and in the 
presence of a slight molar excess of a condensing 
agent"' 

b) optionally transforming an amide com- 
pound of formula I wherein A, B and M represent a 
sugar moiety as above defined into the corre- 
sponding compound wherein B and M are as 
above and A is hydrogen by means of controlled 
arid hydrolysis in strong concentrated aqueous or- 
ganic acid; 

c) optionally transforming an amide com- 
pound of formula I wherein A, B and M represent a 
sugar moiety as above defined or A represents 
hydrogen and B and M represent sugar moieties as 
above defined into the corresponding amide com* 
pounds off formula I ' wrwein A and M represent 
hydrogen and B represents a sugar moiety as 
defined by means of a selective hydrolysis with a 



25 strong acid in the presence of a polar aprotlc 
solvent selected from ethers, ketones, and mixtures 
thereof which are liquid at room temperature; or 

d) opticriairy^ transforming arr amide com- 
pound of formula I wherein A, B and M represent 
& sugar moieties as defined above, an amide com- 
pound of formula 1 wherein A represents hydrogen 
and B and Mi represent the above defined sugar 
moieties, or an amide compound of formula I 
wherein A and M represent hydrogen, and B repre- 
ss serifs a sugar moiety as above defined, into the 
, corresponding amide compound of formula I 
wherein A, B end M represent hydrogefi atoms by 
r means of a selective hydrolysis in an organic protic 
solvent selected from aliphatic acids and alpha- 
haiogenated aJiphatic acids which at the reaction 
temperature are liquids, aliphatic and cycloaJiphatic 
alkanols which at the reaction' temperature are liq- 
uids slightly mixabie with water, phenylsubstrtuted 
lower alkanols wherein the phenyl moiety may op- 
<s tonally carry (C,TC*)alkyl t (C,-C«)alkoxy or halo 
rests which at the reaction temperature are liquids 
slightly mixabie with water, and beta-polyhalogenat- 
ed lower alkanols, which at the reaction tempera- 
ture are liquids; in the presence of a strong acid, 
w compatible with the solvent selected from strong 
mineral acids, strong organic acids and strong acid 
cation exchanger resins in the hydrogen form and 
at a temperature between 20*C and 100*C. 

11) A process as claimed in claim 10 wherein 
« the starting material is a compound wherein R 
represents. a protecting group of the amine function 
.and > at ; least , one among A and M in the final 
compound is hydrogen. ■< \ . - 
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drogen and with the further proviso that when W 
represents 

a group 



-N, 



/ 



st group 



-N 



\ R 8 



ureido, guanidino or a nitrogen containing 5-6 
membered heterocyclic ring as defined above di- 
rectly connected with the "alk" moiety through a 
bond with a ring nitrogen atom, the linear alkyiene 25 
"alk" moiety must be of least two carbon atoms; 

and: the addition salts thereof. 

... 6), A compound as claimed an elate 1 wherein 
R represents hydrogen; R' r©preosmts hydrogen or 90 
(C,-C«)alkyl, R 3 represents a wholly saturated nitro- 
gen containing 5-6 membered heterocyclic ring 
which may contain a further N atom wherein 1 to 3 
of the ring carbons may optionally bear (C C«)alkyl 
substituents, one of the ring nitrogens may option- 
ally bear a substituent R* representing (C,~C4)aJkyl 
and two of the ring members are bridged by an 
alkyiene chain cf 1 to 3 carbon atoms wiwein one 
of the methylene groups may optionally be re- 
placed by -NH-C7 -N [(C,-C«)aikyi]; <o 

or a group -alk-W wherein aik represents a linear 
alkyiene chain of 1 to 3 carbon atoms and W is a 
wholly saturated nitrogen containing 5-6 membered 
heterocyclic ring which may contain a further N 45 



35 



atom wherein 1 to 3 of the ring carbons may 
optionally bear (C,-C»)alkyl substituents, one of the 
ring nitrogens may optionally bear a substituent R* 
representing (Ci-C«)alkyl and two of the ring mem- 
bers are bridged by an aJkylene chain of 1 to 3 
caibon atoms Wherein one of the methylene groups 
misy optioriaiiy be replaced by -NH-or - M [(C-C4)- 
alkyi]; and the pharmaceutical^ acceptable addi- 
tion salts thereof. 

7) A compound as claimed in claim 1 wherein 
A, Bi and M either represent the sugar moieties as 
above defined or each represents a hydrogen 
atom. 

8) A compound as claimed in claim 1 wherein 
A, B, and M either simultaneously represent the 
sugar moieties defined above or simultaneously 
represent hydrogen atoms, R represents hydrogen, 
and NfTR* represents a group -HN(alk)W wherein 
*a)k* represents a linear alkyiene chain of 2 t 3, 4, 
5, 6, 7, or 8 units and W represents a group 
selected from -NH* -NHCH* -NHCH*. -N(CH 3 )h -N- 
(CJish, and -N(CH,)<C*H«) f or a group -HNCH- 
(COOCH^KCH^NH,, 




. 9) A compound of cldm 1 wherein A repre- 
sents ^-D-2-deoxy-2-<8^eihylno«^noyl)-amino- 
glucopyranGsyl, B represents 0-Q-2°d<3Oxy-2- 
acetylamino-gbcopyranosys and M represents -a-D- 
mannopyranosyl. 



' 10) A process for preparing a compound of 
56 0 claims 1, 2, 3, 4, 5, 6, 7, 8 or 9 which comprises: 
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-N 



V 



R 1 represents hydrogen, (C,-C.)aikyl ( hydroxy(C- 
Oalkyl, haJogeno(C-C*)alkyl. (C,-C«)alko>cy(C,-C<h 
aflcyl, amino(C,-C4)alkyl ( {C,-C«)allcylamino(C-C*)- 
alcyi. di(C,^)alkylamino(C,-C4)alkyl 

H 1 represents hydrogen, <C,-C«)alkyl. hydroxy(C^ 
a^i, halogeno(C,-C*)aikyl, <QrC*)elkoxy(<VC4)- 
afkyl, a nitrogen containing 5-9.. membered 
heterocyclic ring , 



which may be unsaturated, partially saturated or 
wholly saturated and may contain. r 1 to ; 3 further 
heteroatorhs selected from N, S and Q wherein one 
of the ring nitrogens may optionally bear a sub- 
stituent FT selected from (C,-C*)allcy!, (C*-Cr>- 
cydoaJkyl, phenyl optionally substituted with halo- 



to 



75- 



20 



25 



gen or (Ct-C«)aJkyl* phenyl(C,-C4)aikyl, pyridyl, (C- 
C«)alkylpyridinio; 

a group -alk-W wherein "alk" represents a linear 
alkylene chain of 1 to 6 carbon atoms which is 
optionally substituted with a substituent selected 
from (C,-C«)aJkyl. hydroxy(C,-C«)aikyl, hydroxy, car- 
boxy, aminocarbonyl, (Ci^«)alkylarninocarbonyl, di- 
(C^Jalkylaminocarbonyl, (C,-C«)alkoxycarbonyl, 
phenyKC-C,)alkoxycarbonyl; and W represents a 
cart>oxy i <C,-Ci)al^ phenyi(Ci-C«>- 
f alkoxycarbonyl, - aminocarbonyl, (C ,-€«)• 
aminocarbonyl, dK^-Ctlaminocarbonyl, pen- 
tosaminocarbonyl, hexosamirKx&rbonyl, uretdo, 
guanidino, a* nitrogen containing 5-6 membered 
heterocyclic ring defined as above, a group of the 
formula 



wherein R 3 and R* each independently represent 
hydrogen, (C ,-C)aiky I, hydroxy(CVC«)alkyl and 
haiogenoiC-C^Jalkyl, or R 4 represents phenyl- 
methyloxycarbonyl and R 3 represents hydrogen; a 
group of the formula 



35 



-N 

R 8 • 



wherein R\\R' and R*sach independently repre- 
sent a (C,-C»)alkyl, ^ ; 

or TV and R 2 taken together wrth the adjacent 
nitrogen atom represent a saturated 5-7 membered 
heterocyclic ring which may optionally bear one to 
two (C,-C«)alkyl substttuents on the ring carbons 
and may contain a further heterogroup selected 
from -O, -S-, and -NR'-wherein R* is defined as 
above; 



50 



^ A represents hydrogen or -N[{C«-C„>- 
aliphatic acylh/3-D-2-deoxy-2-amirx> 
glucopyranosyl, 

B represents hydrogen or N-acetyhtf-D-2- 
deoxy-2-amino-glucopyranosyl, 

M represents hydrogen or o-D-man- 
nopyranosyl; 

with the proviso that B represents hydrogen 
only when A and M are simultaneously hydrogen 
and M represents hydrogen only when A is hy- 
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wherein R* and R 4 each independently represent 
hydrogen, (C,-C,)alkyl, hydroxy((VC.)aJkyl and 
hatogeno«^C 4 ) al kyl,or R* represents phenyl- 
methyloxycarbonyl and R 1 represents hydrogen; a 
group of the formula 



© R 6 

V 

R 8 



wherein R\ R'. and R* each independently repre- 
sent a (C,-C«)aJkyl. 

or R 1 and R 2 taken together with tha adjacent 
nitrogen atom represent a saturated 5-7 mesmbered 
heterocyclic ring which may optionally bsar one to 
two (C-a)alkyl substituents on the ring carbons 
and may contain a further haterogroup selected 
from -Q-, -S- t and -NR^whsrein. R s is defined as 
above; . - , . 

A represents hydrogen or -N[(C to -C„)- 
aliphatic acyl^r>2-deoxy-2-amino- 
giucopyranosyl, 



75 



20 



B represents hydrogen or N-acetyJ-jS-D-2- 
deoxy-2-amino-glucopyranosyl, 

M represents hydrogen or a-D-man- 
nopyranosyl; 

with the proviso that B represents hydrogen 
only when A and M are simultaneously hydrogen 
and M represents hydrogen only when A is hy- 
drogen and with the further proviso that when W 
represents 4 



25 a group 



35 



a group 




. ureido, guanidino or a nitrogen containing 5-6 
membered heterocyclic ring as defined above di- 
rectly connected with the "alk" moiety through a 
bond with a ring nitrogen atom, the linear alkyfene 
"alk* moiety must be of at least two caribon atoms; 

and the addition salts thereof. 



so 



5) A compound as claimed in claims 1, 2 or 3 
wherein 

R represents hydrogen or a protecting group of the 
amine function 

Y represents a group 



55 
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-N 



:* 7 



. ureido, guanidino or a. nitrogen containing 5-6 
membered heterocyclic ring as defined above di- 
rectly connected with the "alk" moiety through a 
bond with a ring nitrogen atom, the linear alkyiene 
"alk" moiety must be of at least two carbon atoms; 

and the addition salts thereof. 

2) a compound as claimed in claim 1 wherein 
R is hydrogen. 



10 



is 



3) A compound as claimed in claims 1 or 2 
wherein R and R 1 are hydrogen atoms. 
. \, A) A* compound as claimed in claims 1. 2 or 3 
wherein 

R represents hydrogen 
Y represents a group 



-N 



25 



wherein 

R' represents hydrogen, (C,-C«)aJkyi, 

R* represents (C,-C.)aikyl, a nitrogen containing 5-8 : 
membered heterocyclic ring which may be unsatu- 
rated, partially saturated or wholly saturated and 
may contain 1 to 3 further heteroatoms selected 
from N. S and 0 wherein 1 to 3 of the ring carbons 
may optionally bear (C^aflcy I substrtuerrts and 
one of the ring nitrogens may optionally bear a 
substituent R* selected .from <C,-C 4 )alkyl. (C«-G,)- 
cydoaikyl, phenyl, and pyridyl; n 

a wholly saturated nitrogen containing 5^6 mem- 
bered heterocyclic ring which may contain a further 
N atom wherein 1 to 3 of the ring carbons may 
optionally bear (C,-C 4 )alkyl substituents, one of the 
ring nitrogens may optionally bear a substituent R 1 
representing (C,-C*)alkyl and two of the ring mem- 
bers are bridged by an alkyiene chain of 1 to 3 
carbon atoms wherein one of the methylene groups 
may optionally be replaced by -NH-or - N KC-C*}- 
aHcyffc 1 

a group -alk-W wherein "alk" represents a linear 



30 



35 



40 



46 



SO 



alkyiene chain of 1 to 8 carbon toms which is 
optionally substituted with a substituent selected 
from (C,-C 4 )alkyl. carboxy, aminocarbonyl. (C,-C 4 )- 
alkyiaminocarbonyi. di(C,-C«)aJkylamirK)cartxwiyl, 
(C ,-C 4 )alkoxy carbony I . phenyl(C,-C 4 )alkoxycarbonyl t 
phenyl(C,-C.)alkoxycarbonyl t aminocarbonyl. (C,- 
C 4 )aminocarbonyl, di(C,-C 4 )amir*xaubonyl f 
glucosaminocarbonyl. uretdo, guanidino, a nitrogen 
containing 5-6 membered heterocyclic ring which 
may be unsaturated, partially saturated or wholly 
saturated and may contain 1 to 3 further heteroat- 
oms selected from N, S and O wherein 1 to 3 of 
-the ring carbons may optionally bear (C,-C 4 )alkyl 
- substituents and one of the ring nitrogens may 
optionally bear a substituent R s selected from (C- 
C 4 )alkyl.-(C 4 -Cr) cyclo&fcyl. phenyl, and pyridyl: a 
wholly saturated nitrogen containing 5-6 membered 
heterocyclic ring which may contain a further N 
atom wherein 1 to 3 of the ring carbon3 may 
optionally bear (&-C 4 )alkyl substituents, one of the 
( ring nitrogens may optionally bear a substituent R* 
representing (C,-C 4 )alkyl and two of the ring mem- 
bers are bridged by an alkyiene chain of 1 to 3 
carbon atoms wherein one of the methylene groups 
may optionally be replaced by -NH-or -N [(C.-C*)- 
alkyl]; a group of the formula 1 



-N 
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(C,-C«)alkyl, (Ca-C/Jcycloalkyl, phenyl optionally 
substituted with halogen or (Ci-C«)aJkyl, phenyl(C- 
Oaikyl, pyridyl, (Ct-C^kylpyridinio, and when the 
ring is wholly saturated two of the ring members 
may optionally be bridged by an alkylene chain of 
t to 3 carbon atoms wherein one of the methylene 
groups may optionally be replaced by -NH-or-N [- 
<C,-C.)alkyl]; 1 

a group -alk-W wherein "alk* represents a linear 
alkylene chain of 1 to 8 carbon atoms which is 
optionally substituted with a substituent selected 



w 



from (C,-C 4 )alkyl f hydroxy(C,-C*)aJkyi, hydroxy, car- 
boxy, aminocarbonyi, (C, -Chalky faminocarbony 1 1 di- 
(Ci-C«)alkylaminocarbonyl v (d-C«)aJkoxycarbonyl, 
phenyl(CrC«)alkoxycarbonyl, and W represents a 
carboxy, (C,-C 4 )alkoxycarbonyl, phenyl(C,-C«>- 
alkoxycarbonyl, aminocarbonyl, <Ct-C 4 }- 
aminocarbonyi, di(C,-C*)aminocarbonyl, pen- 
tosaminocarbonyl, hexosaminocarbonyl, ureido, 
guanidino, a nitrogen containing 5-6 membered 
heterocyclic ring defined as above, a group of the 
formula 



wherein R 3 and R* each independently represent 
hydrogen, (C,-C)aikyl, hydroxy^-C^alkyl and 
halogeno(Cz-C«) alkyl, or R* represents phenyh 
methyloxycarbonyl and R 3 represents hydrogen; a 
group of the formula 



20 



25 



© R 



wherein R*. R 7 and .R" each independently repre- 
sent a (C,-G«)alkyi, 

or R 1 and R a , taken together with the adjacent 
nitrogen atom represent a saturated 5-7 membered 
. heterocyclic ring which may not optionally bear one 
to two (C,«C*)alkyl substctuents on the ring carbons 
and may contain a further heterogroup selected 
from -O, -S- t and -NR'-wherein R* is defined as 
above; 

A ^represents 
aliphatic 
ghjcopyranosyl, 



hydrogen or . -N[(Cw-C„)- 
acyI]-£-D?2^eoxy-2-amino- 



35 B represents hydrogen or N-acetyi-^-D-2- 

deoxy-2»amin6-giucopyrahos/l* 

M represents hydrogen or o-D-man- 
nopyranosyl; 

with the proviso that B represents hydrogen 
40 only when A and M are Simultaneously hydrog n 
and U represents hydrogen only when A is hy- 
drogen and with the further proviso that when W 
represents 

46 a group 



50 



a group 
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displacement of the nrtro-group according to proce* 
Aire A.). 

Preparation of compounds 32a. 59, 60 and 98 

. The first, step, starting rom tetcbplanin At 
(complex or a single component thereof), N^-t-BOC 
deglucotetcoplanin or.N^-CBzO deglucoteicoplanin 
and the proper fW-nrtro-arginirte derivative, yields 
the respective protected compounds of the title. By 
treatment with 100% trifluoroacetic acid the N*-t- 
BOPC protecting group is removed and by cata- 
lytic hydrogenation over 5-10% Pd/C afeo the N*- 
CBzG and benzyl groups are displaced. 



the N«*-nrtro derivatives of compounds 32a, 59, 60 
and 98 are thus obtained. The N«#-nitro group is 
subsequently removed following procedure A* as 
' described in Example 19, yielding the compounds 
5 of the title. 



CSalma 

TO 

Claims for the following Contracting States : BE CH 
' OEFRGB ITLU NL SE 

1) An amide of a tetcoplanin compound having 
75 the formula 




wherein 



R represents hydrogen or a protecting, group of the 
amine function 

/ --'..it-. 
Y represents a group 



40 



/ 



-N 



wherftn 

R' represents hydrogen; (C-Oaikyl, hydroxy(Cr 
d)alky| f r^eruitC^^lldkyi, (C^.)alkcwy(C»-C4)- 
alkyl, arriir^CrC«)alkyir (C,-C4)aiky^ino(Ca-C4h 
\ ; atkyi; di(C,-C*^ty^ , t 

""■■ 0 #' ; fiMr«iirrts; hydrog^i, (C^jaikyl,; hydroxy^ 



so 



55 



alkyl, a nitrogen containing 5-6 membered 
heterocyclic ring . 

which , may be unsaturated, partially saturated or 
wholly saturated and may contain 1 to 3 further 
heteroatorns selected from, N, S and O wherein 1 
to 3 of the ring carbons may optionally bear (C- 
C^kyl sutetituerrts, and one of the ring nitrogens 
optionally bee - ^ substftuent R* selected from 
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solutions are combined, washed with 600 ml of H,0 
(2 * 300 ml) and concentrated to a small volume - 
(50 ml) under vacuum at 40°C. By adding ethyl 
ether (350 ml) a solid separates which is collected 
and dried in vacuo at room temperature overnight, 
yielding the title compound. 



EXAMPLE 17 

(Procedure F 3 : esterification of a compound of for- 
mula I wherein the group -NR T R* contains carbox- 
ylic functions) 

Preparation of compound 51" 

A stirred suspension of 4.1 g (-2 mmol) of 
compound 27 in 200 ml of 2.5 M HCI is absolute 
ethanol is refluxed for 5 h. The reaction mixture is 
then concentrated to a small volume (-40 ml) at 
50°C under vacuum. By adding ethyl either (-260 
ml) a solid separates which is collected by filtration 
and re-dissolved in 50 ml of a mixture acetone 
trile water, 1:1 (v/v). After adding 150 ml of HA the 
resulting solution is loaded on a column of 400 g of 
siianized s:!ica-gel (Merck) in H,0. The column is 
developed with a linear gradient from 20 to 70% of 
CHaCN in G.001N HCI in 20 h at the rate of 200 
ml/h, while collecting 20 ml of fractions and as* 
saying them by HPLC. Those fractions which con* 
tain the pure tftSe compound are combined and the 
resulting solution is brought to pH 8.0 with 2% 
NaHCO* After extraction with n-butanol (v/v), 1N 
HCI (2.5 ml 1N HCI per 100 ml of the butanoiic 
solution) is added and the resulting organic solution 
is concentrated to a small volume thus obtaining a 
dry butanoiic suspension that by adding ethyl ether 
(v/v) gives a solid which is collected by filtration 
and dried in vacuo at 40"C overnight yielding 0.97 
g of pure compound 51 , as the dHiydrochloride. 



EXAMPLE 18 

(Procedure G: separation of the amides of 
teicoplanin A* complex into their components by 
reverse-phase column chromatography) 

Preparation of compounds 2b, 32b, 32c, and 71 

A solution of 5 mmol of the starting amide 
derivative of teicoplanin A* complex in 250 ml of a 
mixture acetonitrilerwater, 1:1 (v/v) is adjusted to 
pH 3.5 with 1N HQ, afterwards most of the organic 
solvent is evaporated under vacuum at 20°C to 
obtain a sCigtrtty ctoudy solution which is loaded on 
a column of 1 kg of silanized sillcs-gel (Msrck) in 
H,0. Th@ column is dev^'psd with £ tirwa gra- 



dient from 20% of CK 3 CN in H,0 to 00% of CH,CN 
in 0.001 N HCI in 20 h at the rate of 200 m^h, while 
collecting 20 ml fraction which are monitored by 
HPLC. Those* fractions which contest the amide of 

5 teicoplanin A, component 2 are pooled. Conve- 
niently, also the fraction containing the amides of 
components 1*3 2nd 4 and 5 are pooled, respec- 
tively. Each solution is then concentrated to a small 
volume after adding suitable amounts of n-butanol 

io to obtain a dry butanoiic suspension from which 
the compounds, of the title, as the fres bases, 
precipitate as usual with ethyl ether. The addition 
of a small excess of IN HCI or trifiuoroacatic acid 
before concentration gives the corresponding 

?s hydrochlorides or trifluoroacetates, respectively. 



Example 19 

. so. (Procedure A* reaction of an unprotected 
teicoplanin starting material with the o-amino group 
of Nomitro-arginine, methyl ester hydrochloride, 
followed by the cleavage of the protective rotro 
group of the resulting compound) 

25 

Preparation of compound 33 

Tih© first part of the reaction, starting from 16 g 
(-8 mmol) of teiccpianin A* and 12 mmol of U*a- 
30 nitro-arginine, methyl ester hydrochloride, is carried 
out according to the procedure A, described in 
Example 3, yielding 14 g of compound 105. 

A solution of 14 g (-6,5 mmol) of this compound in 
36 200 ml of 90% aqueous acetic acid is treated with 
3,6 g (-55 g atom) of sine powder under vigourous 
stirring at room temperature. The resulting suspen- 
sion is st/red 30 min. at room temperature, then is 
it filtered. By adding ethyl acetate (-800 ml) to the 
40 filtrate, a powder (-13 g) separates which is col- 
lected by filtration and purified by reverse-phase 
colunm chromatography on TOO g of silanized 
silica-gel according tothe procedure described in 
Example 1, yielding 10.2 g of the title compound, 
45 as the free base (the yield of this reaction from 
compound 105 is about 75%). 



Example 20 

so 

(Procedure A,: reaction of a N tf -protected or un- 
protected teicoplanin starting material with the <*- 
amindgroup of N«-nrtro-arginine t methyl ester or 
' benzyl ester respectively, followed by subsequent 
55 deprotection of the N*-t-£OC, or N^-CBzO and 
benzyl protecting groups in acid medium according 
to procedure A,, or by catalytic riydrqgenation, 
sccorcfing to procedure A*, respectively; and final 
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Preparation of compounds 18-20, 22, 23. 30, 84 
and 102 

A suspension of I mmol of the selected amide 
of teicoplanin. A, complex, or of antibiotic L 17054 
or of antibiotic L 17056 in, 50 . ml of absolute 
trrfluoroethanol (THE) is stirred at 75°C for 12-16 h 
while bubbling dry HCI, then cooled to 10*C and 
left overnight at such a temperature. After adding 
20 ml of ethyl ether, the crude compound of the 
title is recovered from the reaction mixture as dark 
yellow powder. Purification by column chromatog- 
raphy as reported in example 6c yields the pure 
compound. 



EXAMPLE 14; / . 

(Procedure F,: transesterification and ester, function 
hydrolysis of a compound of formula I) 

Preparation of compound 17. 

In a vessel protected with a soda-lime valve, a 
solution of 3 ml of methanols 1 M KOH (85% 
cornmeraaJ pellets) is added drppwise at room 
temperature to a stirred solution of 1,05 g (-0.7 
mmol) of compound ,16 (hydro^kwide) in 60 ml of 
mettwnol. After 1 h, additional 0.75 mi of 1 M KOH 
in methanol is added and stirring is continued for 
30 m(n IHPLC. method £). Then the reaction mix- 
ture is cooled to about r 5°C and 3.75 ml of 1 NHCI 
is added. The resulting solution is diluted with 200 
ml of VuO and 100 ml of CH 3 CN. Silanized silica 
gel (0.063-0-2 mm, 5 g; Merck) and n-butanol (400 
ml) are then added and the solvents, sure evap- 
orated under vacuum at 40*C. 

The residue is put at the top of a column contain- 
ing 200 g of the same silanized silica gel prepared 
in HWD. The column is developed with a linear 
gradient from 1 to 60% CH,CN in H*Q in 20 h at 
the rate of 250 ml/h and then with a linear gradient 
from 60% CH,CN in H,0 to 70% CH/:N in 0.01 N 
HO in 60 h at the rate of 150 ml/h. Fractions of 25 
ml each are collected, assayed by HPLC and the 
compound 17 containing fractions (241-254) are 
pooled. 200 ml of n-butanol is added to the result- 
ing solution which is then concentrated to a small 
volume under vacuum at 45*C to grve . a butanoiic 
suspension. On adding ethyl ether a solid sepa- 
rates which is collected, washed with ether and 
; dried in vacuo at 30 overnight, yielding 0.795 g - 
(-78%) of pure compound 17 y ... 

By essentially following this procedure,- but us- 
ing, larger amounts 0* metoanolic KOH and/or pro- 
tohging the reation time as necessary, the cor- 
responding compound having a free carboxy func- 



tin instead of the methoxycarbonyl function may be 
• ■ i ^obtained. 

s jEXAMPLE'15 

(Procedure B> reaction of an unprotected or N**- 
protected teicoplanin starting material with a 
NHR'R* amine having a further amino group and/or 
i w - further carboxy groups, ail of which' are protected. 

Preparation of compounds 68 and 72 

A solution of 3 ml (about 14 mmol) of DPPA in 
-*b\ 25 ml of DMF is added dropwise to a stined 
solution of 12 mmote of teicoplanin At complex (in 
the case of the preparation of compound 68) or 
N tt -CBzO<leglucoteicoplanin (in the case of the 
preparation of compound 72), 13 mmole of Nc- 
. 20 CBzO-Lysine methyl estov hydrochloride and 24 
' mmol of tri£mylamirte (TEA) in 225 ml of DMF, in 
10 min while maintaining the tempeature at 0-5*C. 
r . After stirring 4 rVat 0-5'C and 24 h at 20 # C. the 
. reaction mixture is poured into 1.5 I of ethyl ether 
25 and the preciprtate which forms is collected by 
' filtration arxJ re-dissolved in 500 ml of a mixture 
methanolrwater, 4:1 (v/v). The resulting p solution is 
-cooled to 10»G 80Xf ml ' ^ is added 

^thereto under stirring." After adjusting the pH at 
3o about 8^3 (wrth 1N IMaOH), the' organic layer is 
separated, washed with 300 ml (2 " 400 ml) of 
water, then concentrated to a small volume (about 
100 ml) under reduced pressure at 40*C overnight, 
yielding the title cbmpoundi 
35 By essentially ' repeating the same procedure 
but starting from teicoplanin At component 1, 2, 3, 
4, or 5 the corresponding derivative of the single 
pure c omponents is obtained. 

40 

EXAMPLE 16- 

(Procedure F»: ester function hydrolysis of a com- 
pound of formula I) 

46 

Preparation of compounds 64, 69, 86 and 104 

\ A solution of 5 g'6f KtCO, in 500 ml of H,0 is 
^ added under stirring at room temperature to a 
50 . solution of 4 mmol of compound 63 (for preparing 
compound 64), 68 (for preparing compound 69) 85 
(for preparing compound 86) and 105 (for prepar- 
ing compound 104). in 500 ml of a mixture metha- 
nolrwater, in -<v/v). After adding 750 ml of n-bu- 
.55 tanol. the resulting mixture is vigorously stirred for 
36 h. The organic layer is S&paf^^ 
t phase is brought to pH 33 with HCI and then 
r extracted vftth 500 rriPbf n^irtanoi: the butanofic 
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room temperature for 2 h (HPLC, method § orfe). 
On adding 800 ml of ethyl ether a solid separates 
which is rapidly collected, washed with ether and 
dried in vacuo at 40°C overnight yielding the title 
compound (as the corresponding di- 
triffuoroacetate). 

EXAMPLE Ifll (Procedure D t ; transfcrrnsiion of an 
amide derivative of teicoplanin A, complex, of a 
single component thereof or of antibiotic L 17054 
into the corresponding amid© derivative of anti- 
biotic L 17046) 

Alternative preparation of compounds 13 to 15 and 
50 

A solution of 1 mmol of the proper amide of T- 
A2-complex or single component thereof or a 
amide of antibiotic L 17054 in 50 ml of a mixture 
tetrahydrofuran (THF) or dimethoxyethan® (DME)- 
:conc. sulfuric acid (HaSO«), 8050 (v/v) is stirred 
12-48 h at room temperafcjre (HPLC, method Jj). 
On adding 250 ml of ethyl ether a solid separates 
which is collected and re-dissolved in 300 ml of a 
mixture watenacetonitrite, 80:20 (v/v). The resulting 
solution is adjusted to about pH 8.4 with 0.1 n 
NaOH and extracted with 300 ml of rNxrtarrol. The 
organic layer is separated, washed with 300 ml • 
(2M$0 ml) of water and concentrated under vacu- 
um at 40°C to a small volume after adding 3 ml of 
i N HCt. On adding ether, a sotfd separates which 
is collected, washed with ether and dried overnight 
in vacuo at room temperature yielding the trtte 
compound {as di-hydroehtoride). 

EXAMPLE 11 (Procedure Da; transformation of an 
amide derivative of teicoplanin A, complex, of a 
single component thereof or of antibiotic L 17054 
into the corresponding amide derivative of anti- 
biotic L 17046) 

Alternative preparation of compounds 13 -15 and 
21 

A suspension of 1 mmol of the selected amide 
of teicoplanin A* complex or a single component 
thereof or an amide of anisbiotic L17054 in 100 ml 
of butanoi 0.4 M (dry) HCI is stirred at S0?C for 4-6 
h (HPLC, seth^.b), then 200 ml of water and 100 
ml of n-buteno! are addsd under vigorous stirring at 
10°C while adjusting the pH above at 6,4 wfth solid 
NaHCO* The organic layer is separated, washed 
, with 200 m! (2M0Q ml) of wafer and 3 ml of 1 N 
HCI is added thereto. The resulting butanoiic solu- 
tion ic concentrated to a smdl vofcme.' On adding 
ethyl other a solid separates v^/ch is ^ecBected, 



washed with ethef and dried ovei night in vacuo at 
room temperature, yielding the compound of the 
title (as the corresponding di-hydrochloride). 

For conveniently preparing compound 21 a 
s slight modification of the above procedure is re* 
quired which is: 

the hydrolysis is conducted in butanoifc 0.45 M 
HCI at about 6S # C for 13 h t with stirring. The 
ro corresponding di-tritiuoroacetate is isolated by sub- 
v stituting TFA for HCI in the treatment of the final 
■■' butanolic solution as reported above. 



75 EXAMPLE 12,: (Procedure E,: transformation of an 
amide derivative of a teicoplanin compound se- 
lected from teicoplanin As complex, a single com- 
ponent thereof, antibiotic L17054 and antibiotic L 
17046 into the corresponding amide of de~ 

20 glucoteicoplar.in) 

Preparation of compounds 18-20, 22^ 23, 97, 99, 
100, 101 and 103 

25 A suspension of 1 mmol of the seiected amide 
of teicoplanin A* complex, of antibiotic L 17054, or 
(13 and 15) of antibkrtic L 17046 in 100 mi of 2-3 
M (dry) HCI in n-butanol Is stirred 6-8 h at about 
75°C (HPLC. method fi). Then, tiie solvent is evap- 

30 orated under vacuum at 45 *C, the residue is dis- 
solved in 500 ml of a mixture watenrnethanol, 
80:20 (v/v) and the resulting solution is adjusted to 
pH 8.5 with 1 H NaOH and extracted with TOO ml of 
a mixture 1 n-butanol:ethyi acetate, 7:3 (v/v). The 

3> organic layer is suspended, washed with 500 ml of 
water (2*250 mi), 2 ml of TFA is added thereto 
and then the resulting mixture is concentrated to a 
small volume under vacuum. On adding ethyl ether 
a solid separates which is collected, washed with 

•40 ether and dried in vacuo at bG°C Gvemigiit, yield- 
ing the compound of the title (as the di- 
trifiucroacetaie). 

When riecessary, fuither purification of these com- 
■<5 pounds may be obtained e.g. by column 
chromatography according to the procedure de- 
scribed in example Sc. 



so - EXAMPLE 13: 

(Procedure transformation of an amtije deriva- 
tive of a teicoplanin compound seiected from a 
teicoplanin A} complex, a single component there- 
ss of, antibiotic L 17354 and antibiotic L 17046 into 
If ;a conespoiHjiny afriide of degiuwteicopianin) 
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Preparation of compounds 11. 14, 18. 19, 20, 21, 
23. 24 25. 31., 52, 53, 78; 79. 83 and 94 

a) preparation of the N-tert-butoxycarbonyl protect- 
ed teicoplanin starting material (N-t-BOOST) 

A mixture of 4 mmoi of the selected teicoplanin 
storting material 2 ml (14:5 mmol) of TEA and 2 g - 
(-7 mmol) of tert-butyi 2.4,5-trichlorophenylcar- 
bonate in 100 ml of DMF is stirred 24 h at room 
temperature. On adding ether (900 ml) a solid 
separates which is collected and re-drssoived in a 
mixture (1 I) watenmethanol 7:3. The resulting solu- 
tion is brought, to pH 3.5 with 1 N HCf, then 
: extracted with ether (500 ml). The aqueous layer is 
extracted again with n-Birtanol (1 !). The butanolic 
layer, is washed with water (2 1 500 ml) and 
concentrated to a small volume Under vacuum at 
35*C. By adding ethyl ether a solid is precipitated 
which is collected, washed with ether and dried in 
vacuo at .40 *C overnight yielding (the yields are 
always higher than 90%) the N-t-BOC protected 
teicoplanin starting material pure enough (HPLC 
litre > 90%, method £) for the next step. 



b) preparation r off the ( *tt-BOC^ derivative df the 
teicoplanin amide ^compound -v : 

Tha. condensation of the above obtained N-t- 
BOC protected teicoplanin starting material with the 
selected amine is carried: out in DMF (HPLC, meth- 
2i cj in the presence of DPPA under the same 
conditions described in the example 1. Like in the 
case of the N^BzO-teicoptanm amide (see exam- 
ple 4 b). the crude N-t-BOC-teicoplanin amide ob- 
tained from the reaction mixture after precipitation 
with ethyl ether is pure enough for use in the 
depiotection step. » ■ 



c) preparation of the teicoplanin amide derivative of 
the title , 

,■ A solution of 1 mmor of N-t-BOC-teicopianin 
amide in 40 ml of 100% itrifluoroacetic acid (TFA) 
. is stirred 10-20 min at 5°C, afterwards the solvent 
is evaporated lender vacuum at25*C::Tne oily 
residue is triturated with ether, then collected and 
. re-dissolved m 150 mliof methanoL"Silani2ed-silica 
get (0.063-0.2 mm 5g Merck) is added and the 
solvent is evaporated under vacuum at 40'C. The 
residue is put at the top of a column containing the 
same stlanized silica gel (150 g) prepared in the 
.-• r?«xtiffe weteracetonttrile 95:5 ; (v/y)^;;Golumn 
.. . d^xn$tpgrap|iy is carried out substantially accord- 
V *Wyp 4he;/p??*cedure^ described in xampie J 4 c. 
More particularly, the column is developed with a 



linear gradient elution from 5% CH,CN in 0.001 N 
HCI to 30% CH,CN in H^O in the case of com- 
pound 9, with a linear gradient elution from 10% 
CH,CN in 0.001 N HQ to 40% CH£N in rU) in the 

5 case of compound 14 and with a linear gradient 
" from 20% CH,CN in 0.001 N HCf to 55% CH*CN in 
water in the case of compound 22, The flow rate is 
120 ml/h ahd the time is 15 h. Fractions of 12 ml 
W colktated; monitored by HPLC and worked up 

to "substantially as already described in example 4c. 

Fractions containing the pure compounds of the 
title are pooled and to the resulting solution n- 
; butanol (y/v) and 1 N HCI (2 ml) are added. After 

75 corrantration to a small volume under vacuum at 
40*C the title compound is obtained (as trw cor- 
responding di-hycfochipride, except for compound 
no. 25 which is recovered as moho-hydrochloride) 
by precipitating with ethyl ether from the butanolic 

so phase, washing and drying overnight in vacuo at 
40*C. 



EXAMPLE 8: 

" Preiaaration of the t^ikxoacetaie ^ salts of 
tAcopfarrin cornpouhd amides 1 8-i2£. . J ' 

A teicoplanin Compound amide (amides 18 - 
30 25) is dissolved (V g in 300 ml ) r in a mixture 
wateracetdnitrile, 82. (v/v), The resulting solution is 
" brought to pH 8J5 with 0.1 h NaOH and extracted - 
(v/v) with n-butanbl. The organic layer is separated, 
washed with water (v/v) and concentrated to a 
35 small volume. On adding ether, the solid which 
; * separates is collected, washed with ether and dried 
overnight in vacuo at 35*C. yielding the corre- 
sponding free base which is re^dissoived in TFA (1 
g in 10 ml) and precipitated with ethyl ether (100- 
40 200 ml). After collecting the solid by filtration, 
washing " with ether and drying in vacuo 24 h at 
room temperature, the title compounds are ob- 
tained (18 -24, di-trifluoroacetates and 25 
trifiuoroacetate). 

46 - 

ES&MEJii 2l (Procedure C: transformation of an 
amide derivative of teicoplanin A, complex or 
teicoplanin A, single components 1, 2, 3, 4 or 5 
so into the corresponding amide derivative of anti- 
biotic L 17054) 

Preparation of compounds 7 to 12, 28, 29 and 41 

to 4d :i - 

56'- 

A solution of 1 mmoi of the selected w amide of 
teicoplanin A, complex or of a single component 
1 thereof in 200 ml of 90% aqueous TFA is stirred at 
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Preparation of compound 36. 37, 39, 71 and 90. 

The procedure of the first part of Example 1 - 
(procedure A,) is ss rrtialiy followed. 

Once the condensation product bearing either th 
additional amino or the carboxy functions protected 
is obtained, it is deprotected by catalytic hydroge- 
nation using Palladium on carbon as described in 
the second part of the Example 6 below, procedure 
B,). 



EXAMPLE ^(Procedure A*: reaction of an un- 
protected teicoplanin starting material with a 
HNR'R 2 amine having a further amino group and/or 
further carboxyl groups which are protected and its 
subsequent deprotection in acidic medium). 

Preparation of compounds 48 and .57. 

The procedure of the first part of Example 1, - 
(procedure A,) is essentially followed. 

The selected amine is in this case an amine com- 
pound bearing further carboxyl functions which are 
protected by groups removable under- anhydrous 
acid conditions such as glutamic acid di-butyl es- 
ter. Once the condensation product bearing the 
protected carboxy functions is obtained, it Is de-, 
protected in an acid medium consisting of anhy- 
drous trifluoroacetic (as described in the second 
part of Example 7 below, procedure B,). 

EXAMPLE & (Procedure B,: reaction of a N-pro- 
tected teicdplanin starting material and a selected 
amine followed by deprotection by catalytic hy- 
drogehation). 

Preparation of compounds 9, 13, 22, 54, 61 and 73 

a) preparation of that N-benzyioxycarto protect- 
ed starting material (NCBzO-ST) 

A solution of 0,45 ml of benzyl chlorofbrmate in 
to ml of dry acetone is, added dropwise, wtiile 
cooling 0-3 Q C, to a stirred solution of 2 mmql of 
the selected teicoplanin starting material and 0.5 g 
of NaHCO, in 150 ml of a mixture acetone:water, 
2:1 (v/v). After about 30 min. f 500 ml of water is 
added and the resulting solution is extracted with 
500 ml of ethyl ether. The aqueous layer is ad- 
justed to about pH 3.5 with 1 HCI and then is 
extracted with 500 ml of n-butanol. The organic 
layer is separated, .washed with 400 ml of water (2 
* 200 ml), then concentrate?! to a small vo!ume at 
45*C under va^um,'bn ^dding ethvl ether p solid 



separates which is collected, washed with ether 
and dried at room temperature in vacuo overnight, 
yielding the N-CBzO derivative of the teicoplanin 
starting material having a purity (HPLC titre > 90%, 
rngfoyd £) enough for the next step (yield > 80%) 



b) preparation of the N-CBzO dsrivafcive of th 
teicoplanin asmidd compound 

10 

The ccnder:sstioa of the above detained N- 
benzoyloxycarbonyl starting material with the se- 
lected amine is carriad out in DMF (HPLC, method 
£) in the presence of DPPA under the same r ac- 
rs tion .conditions as described in ex&mplo t ; The N- 
CSzO-teiccpianin amide compound is obtained as 
a 30lid which preciptetes from tiia reaction mixture 
by adding ethyl ether. 

c) preparation of the tecipianin amide detivativ of 
th© trtfp * * . 

The above obtained crude N-CBzO-teicopianin 
25 amide (1 g) is dissolved in a mixture (100 ml) of 
methanol.*). 1 N hydrochloric acid, 7:3 (v/v) and the 
resulting colution is hydrogenatati at room tem- 
perature and pressure in the presence df (0.5 g) 
5% Pd/C. The reaction is generally completed with- 
a? in 1 h (MPLC, method c ). The reaction mixture is 
filtered and to the clear filtrates a mixture of siianiz- 
ed silica gok (0.063-0.2 mm; 4 g Merck) and n- 
butsmrt (60 ml) is added. The solvents are then 
evaporated und^r vacuum at 45°C and the residue 
as is appfied to a chromatographic column containing 
the same type of silanised silica gef (100 g) pre- 
pared in a mixture wetenacetonrfrife, 95:5 (v/v). 

The column is developed with a linear-gradient 
40 elution from 5% (compound 9), 10% (compound 
13) and 20% (compound 22) CH,CN in 0.001 N 
HCI to 30%, 40% and 55%, respectveiy, CH^CN in 
H*0 in 15 h at the rate of 120 mi/h. Fractions of 12 
ml each are collected and assayed by HPLC. Frac- 
45 tions contai^ng the pure compounds of the title are 
pocted and to toe resufc'ng solution n-butanbf (v/v) 
and 1 N HQ (2 ml) are added, After cojicentration 
to a sma*l volume undar vacuum at 40°0, <he title 
compounds ssre obtained (as fhe corresponding di- 
60, hydrochicrfdG) by precipitating with ethyl ether 
from tho bu&noltc phase, washing and drying over- 
: night \n vacuo at 40°C. 



ss EXAMPLE 7: (Procedure 3a : reaction of ' an N- 
. protected teicoplanin staring materia vtfth a se- 
lected amine folfawed by dejpro&cftve add" hy- 
. Mirotysis), - -*> .■ ' ... . ; t -\ 
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80% .CH,CN in 0.01 N HCI. in 20 h at the rate of 
2S90 ml/h. 

Fractions of 25 ml are collected and monitored by 
HPLC. Fractions containing the pure compound of 
the title are pooled and th resulting solution is 
brought to pH 8,5 with 1 N NaOH, and an equal 
volume (v/v) of wat^ is then added. This mixture is 
then extracted with buianol (vAr) and the organic 
layer is separ^^ w and con- 

centrated under vacuum at 46 »C until most of the 
water is ejlirnjhated. The: cloudy butaoolic solution 
is filtered, ethyl acetate (0.5 v)v,vi.e.,haif a volume 
of solvent per volume of solution) is added and the 
suspension (or cloudy . solution) which formes is 
extracted with water (0.5 vAf). The organic layer is 
concentrated to. a, small volume, eftiyl ether is 
added and the solid' which separates is collected, 
washed with ether, then dried in vacuo jat 50*C 
overnight yielding the title compound as the cor- 
responding free base which is then dissolved in 
methanol (in general T g jn. 50 -100 ml), Glacial 
acetic add (0.5 nil per gram of the ftee, base) is 
added and the resulting solution is stirred a few 
minutes at room temperature. By adding ethyl 
ether (300-500 ml), a solid separates which is coL 
lected, washed with ettw (1 00 ml) and dried over- 
night ai room temperature, yielding the title com- 
pounds as the corresponding monoacetate salt. 

B^MPlfi & (Procedure A, : reaction of unprotec- 
ted teicbpiahin starting material wjth the selected 
amine and preparation of the hydrtxtfttoride salt of 
the final compound) 

Preparation of compounds rio. 13, 18, 78, 77, 80, 
81, 89 and 91 

The reaction between teicoplanin A, complex 
and the selected amine is conducted as described 
in example 1 Ones the crude product of the title is 
precipitated with ethyl ether and separated as a 
solid, it is suspended in methanol (about .1 g of 
substance in Vob ml of solvent).. Water is added - 
ft/v) arid the resulting solution (or suspension) is 
brought to pH 2,5 wjth'lV N HCI. Than stlanized 
silica gel (0.063-0.2 rnm 5 g jjer gram of crude 
product -Merck) and l n-t?utanol (200 mi) $re added. 
The resulting siisp^on is stirred a few minutes at 
rtxim temperature, afterwards the 3 solvents are 
completely evaporated and th^ residue is put, at the 
top of a chromatographic column containing the 
sartie kind bf sitariiied. ^Ijca g$l (10Q g) ; equili- 
brated wfth ^ mix^re w (v/v). 
' T^ wtl^ linear gradiei^t elu- 

* r tio«W 464, (in me c^^^ cornpwnd 

: ^'J?^>. ^^^Sfe^J^O^ {^fo.^p^^ 18) 



. : of CH^N in 0.001 N HCI, in 20 h at the rate of 100 
ml/h. Fractions;of 10 ml are collected and assayed 
• . .by HPLC (method £). Fractions containing the title 
( , compound are pooled and concentrated under 
5 vacuum at 45'C and by adding suitable amounts of 
n-butanol a final water-free butanoiic cloudy solu- 
tion (about 200 ml) is obtained. After adding 1 N 
HCI (0.2 ml) the solution is concentrated to a small 
M volume under vacuum at room temperature {below 
.10 25*). -Precipitation with ethyl ether, washing with 
; : ether and drying inrvacuo at 40 # C overnight, yield 
the title compound (as the corresponding di-hy- 
drochkxide). 

EXAMPLE & (Procedure A* reaction erf an un- 
protected teicoplanin starting material with an acid 
addition salt of the selected amine in the presence 
of a base) 

. Preparation of compound Nos. 16, 38, 75, 85, 92 
and 105 

A solution of 0,6 ml (2,8 mrnol) of DPP A in 2 
25 ml of DMF is added to a stirred solution of 2,8 g (2 
mmol) of antibiotic L 17046 and 0,8 g( 42 mmol) of 
^glycine .ethyl ester, hydrochloride, in 100 mi of 
DMF at f>5°C, After, adding ivir ml (8 mmol) of 
triethylamine (TEA) the reaction mixture is stirred 2 
30 h at 5"C and ovemight at room temperature. The 
reaction course js monitored by HPLC (method £). 
The resulting solution is poured into 500 mi^of ethyl 
ether and the. precipitate which fbrrhs is collected 
and re-dissolved in 500 ml of a mixture wa- 
35 teraceionitriie, 7:3 (v/v) white adjusting the pH at 
2.3 with 1 N Ha. Alter adding 800 ml of n-butanol 
and 200 ml of water, the mixture is brought to pH 
8.2 with 1 N NaOH under vigorous stirring. The 
; organic layer is separted, washed with 400 ml (2 « 
40 200|.ml) of water,uthen concentrated to a small 
volume (about 50 ml) at 50*C under vacuum. By 
adding ethyl ether (200 ml) a solid (the title com- 
pound as the frg£ base! separates which is col- 
lected and re-dissolved in 200 ml of methanolic 
45 0.02 M. HO. By adding; ethyl ether (500 ml) a 
. , precipitate separates which is collected, washed 
: wHh ether and : dried in vacuo at 40 # C ovemight 
t yielding 1 .82 g of compound 18 as the correspond- 
ing hydrochloride). ^ 

so 

EXAMPLE 4t(Procedure A*; reaction of an un- 
protected teicoplanin starting material with a 
HNRW amine having a further amino group and/or 
56 further carboxyl groups, ail . of which are protected, 
and its subsequent deprotection by catalytic hy- 
drogenaftcn). 
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compounds of the present invention may also be 
prepared in suitable forms for absorption through 
the mucous rnombranes of th© noco and throat or 
bronchia! tissues and may conveniently take the 
form of liquid sprays or inhalants, iosrsnges, or 
throat paints. 

For medication of the eyes or ears, the preparation 
may be presented in liquid or semMequid form. 
Topicai applications may be formulated in hydro- 
phobic or hydrophflic bases as ointments, creams, 
lotions, paints, or powders. 

For rectal administration the compounds of the 
invention are administered in the form of sup- 
positories admixed with conventional vehsc&s, such 
as, for example, cocoa butter, wax, spermaceti or 
polyethylenglycols and their derivatives. 

Compositions for injection may take such forms as 
suspensions, solutions, or emulsions in oily or 
aqueous vehicles, and may contain formuiatory 
agents such as suspending, stabilizing and/or dis- 
persing agents. 

Alternatively, the active ingredient may be in pow- 
der form for: reconstoiion at tha tima of - delivery 
with a suitable vehicle, such as sterile water. 

The amourit of active principle to be administered 
depends, on various factors such as the size and 
conditions of the subject to be treated, the route 
and frequency of admirations end the causative 
agent involved. 

The compound of the invention are genera&y effec- 
tive at axtossge comprised between about 0.5 and 
about 30 mg pf active ingredient per Kg of body 
weight, preferabiy divided in 2 to 4 admmfstrations 
per day.. Particularly durable compositions are 
those prepared in the fosm of dosage units contain- 
ing from about 20 to about 300"mg per unit 

Representative. examples of preparation of phar- 
maceutics* compositions are as follows; 

A parontercl solution is prepared with 100 mg 
of -compound No 3 dissolved in 2 ml of sterile 
water for injection. -A parenteral solution is prepared 
with 250 mg of compound N 1S ' hydrochloride 
dissolved in 3 ml of sterile water for injection. 

A topical ointment is prepared with 200 mg of 
compound No 19. 

3.6 g of polyethylene glycol 4000 U.S.P. 
6.2 g of polyethylene glycol 400 U.S.P. 
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their activity as medicaments, the 
compounds of the present invention can be used 
as animal growth promoters. 

For this purpose, one or more of the compounds of 
the invention is administered orally in a suitable 
feed. The exact concentration employed is that 
which is required to provide for the active agent in 
a growth promotant effective amount when normal 
amounts of feed are consumed. The addition of the 
active compounds of the invention to animal feed is 
preferably accomplished by preparing ari appro- 
pnate feed premix containing the active com- 
pounds in an effective amount and incorporating 
the premix into the complete ration. 

Alternatively , an intermediate concentrate or feed 
supplement containing the active ingredient can be 
blended into the feed. 

The way in which such feed premixes and com- 
plete rations can be prepared and administered are 
described in reference books (such as "Applied 
Animal Nutrition", W.H. Freedman and Co S 
Francisco, USA, 1969 or "Livestock Feeds 'and 
Feeding"; O and B Books, CorvaJlis, Oregon, USA, 
1977) and are incorporated herein by reference. 

EXAMPLE I: (Procedure A, reaction of unprotected 
tetcoplanin starting material with the selected 
amine and preparation of the acetate sait of the 
final compound) 

Preparation of compounds no. 1 to 6, 26 34 35 
82, 87, 88 and 95 ' ' * 



To a stirred solution of 1 mmol of tetcoplanin 
A, complex prepared as described in US 4239751 
and 2 mmol of the selected amine in 20 ml of 
dimethylformamide (DMF), a solution of 1.1 mmol 
of cfiphenyiphosphbrylazide (DPPA) in 5 ml of DMF 
is added drbpwise in 10 min while cooling to 0- 
5°G. The reaction mixture is stirred for about 6 h at 
5 a C and overnight at room temperature, afterwards 
a solution of 0.5 mmol of DPPA in 2.5 ml of DMF is 
added dropwise at 0-5'C. Stirring is continued at 
room temperature for additional 24 h, then 125 ml 
of ethyl ether is added and the solid which sepa- 
rates is collected, washed with 100 ml of ether and 
re-dissolved in 100 ml of a mixture wa- 
teracetonitrile. 8:2 (v/v) adjusted at pH 2,5 with 1 n 
HCf. The resulting 1 solution is applied to a 
chi^matogra^iic column, prepared with 250 g of 
s'ianizeri silica gel (0,063-0,2 mm: Merck) pre- 
equilibrated with a mixture waterracetonitrlle 8:2 - 
(v/V); The column is developed' with a linear gra- 
dient lution from 20% CH,CN in 0.001 N HCi to 
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TABLE X (continued) 



ED 5Q (mg/kg) 

Compound Route of administration 



os. s.c 



87 „ . 112 0.12 

88 300 0.18 

89 > 300 0.08 

90 89.6 — 0.08 

91 139 0.08 

92 "N.T. N.T. 

93 > '300 1.25 

94 > 300 1.25 

95 140 * 0.09 

96 90 0.07 

97 , > 300 0.54 



99 
100 
101 
102 

103 N.T. N.T. 

104 > 300 0.2 

105 > 300' 0.13 



fn view of the above reported antimicrobial 
activity, the compounds of the present invention 
can effectively be employed as the active ingre- 
tfent of antimicrobial preparations used in human 
and veterinary medicine for the prevention and 
treatment of infectious diseases caused by patho- 
genic bacteria which are susceptible to said active 
ingredients. 

In such treatments, these compounds may be em- 
ployed as such or in the form of mixtures in any ; . 
proportion. 

The compounds of the present invention can be 
administered orally, topically or parenteral^ 
wherein however, the parenteral administration is 



preferred. Depending on the route of administra- 
tion, these compounds can be formulated into var- 
ious dosage forms. Preparations for oral admin- 
istration may be in the form of capsules, tablets, 
liquid solutions or suspensions. As known in the art 
the capsules and tablets may contain in addition to 
the active ingredient convention excipients such as 
diluents, e.g. lactose, calcium phosphate, sorbitol 
and the like, lubricants, e.g. magnesium stearate. 
talc, polyethylene glycol, binding agents, e.g. poly- 
vinylpyrrolidone, gelatin, sorbitol, tragacanth, aca- 
cia, flavoring agents, and acceptable disintegrating 
and wetting agents. The liquid preparations gen- 
erally in the form of aqueous or oily solutions or 
suspensions, may contain conventional additives 
such as suspending agents. For topical use the 
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5 ' 
TABLE X (continued) 

EB 50 (mg/kg) 

Compound Rou-fce of administration 

os. s.c 



26 220 0.08 

27 90 0.06 

28 >.3°0 1.6 

29 > 300 * 2.2 

30 > 300 > 10 

31 > 300 2.9 
33 

60 

66 > 300 5 

70 90 0.15 

, 71 72 0.08 

73 > 300 0.81 

74 > 300 0.3 

75 139 0.08 

76 140 0.1 

77 "> 300 . 0.18 

78 ■ , > 300 ■:. : ,. 1.4 

79 ■ - ' > 300 ^ : 1.25 ',' 

80 ,- ■.. , 300 .. * : 0.14 

y 81 \ " : , • ! ". 90. " ' ; .' 0»1 • . ". 

82 . ..; 173 0.07 

83 > 300 , 0.46 

84 • > 300 1.6S 

85 ' 300 0.10 

86 , . '300 ■ - • • • v . 0.23 " • • 
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TABLE X 

ED 5Q (mg/kg) 

Compound Route of administration 

os. s.c 



1 
2 
3 
4 

■5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
: 25 



70.7 
89.6 
~ 300 
300 
173 
115 
300 
,300 
300 
300 
300 
300 , 
300 

N.T. 
300 
300 
300 
140 , 
300 ". 

300 

300 
300 
300 
300 
300' ' 



> 
> 
> 
> 
> 
> 
> 

> 
> 
> 



> 
> 
> 
> 
> 
> 
> 



0.047 
0.046 
0.099 
0.08 
0.062 
< 0.03 
0.81 
0.3 
0.3 
1.6 
0.41 
0.95 
2.2 
N.T. 
2.2 
5 
1 

0.31 

0.18 

0.72 

2.2 

1.6 

0.95 

0.72 

1.02 
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TABLE VIII 

(Isoelectric point (pi) determined by IEF techique) 



Compound 


Pi 


71 


9.0 


74 


7.8 


75 


7.8 


77 


8.1 


78 


8.1 


81 


9.0 


82 


8:9 


83 


8.9 


84 


7.8 


85 


7.7 


86 


5.8 


87 


9.1 


89 


7.7 


92 


7.8 


100 


9.0 


101 


9-1 


104 


5.8 


105 


7.8 



The antibacterial activity of the compounds of 
the invention can be demonstrated invitro by 
means of standard agar-diiution tests. 

Isosensitest broth (Oxoid) and Todd-Hewitt broth - 
(Difco) are used for growing staphylococci and 
streptococci, respectively. Broth cultures are dilut- 



ed so that the final inoculum is about 10* colony 
forming untts/rni (CFU/ml). Minimal inhibitory con- 
centration (MIC) is considered as the . lowest con- 
40 centration which shows no visible growth after 18- 
24 h incubation at 37°C. The results of the anti- 
bacterial testing of representative compounds of 
formula I are summarized in Table IX below: 



46 
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TABLE VIII 

(Isoelectric point (pi) determined by IEF techique) 



Compound pi 



28 


7 8 


29 


7 9 


31 


1 9 


34 


ft 7 


35 


ft £ 


36 


e: -a 

3 • O 


37 


PI S 


38 




39 


4 ? 


40 


3 • o 


43 


ft 7 


44 


ft 7 


45 


S 7 


46 




** / 


7.8 


48 


4.1 


51 


8.5 


56 


_ 5.8 


57 


4.2 


62 


8.6 


63 


8.4 


64 


5.7 


65 


5.8 


66 


4.2 


67 


5.6 


68 


7.8 


69 


5.8 
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TABLE VIII 

(Isoelectric point ( F i) determined by iep techique) 



Compound 



pi 



1 






8.9 


2 






8.8 


3 






8. 7 


4. 






8.0 


5 . • 






8.8 


6 : 






7.-9 


7 






8.9 


8 




8.8 


9 


8.7 




10 


8.0 


11 


8. 8 


12 




7.9 


13 


8. 9 


14 


8.0 


15 


8.8 


16 




7.8 


17 


7.8 


.18 




8.9 


19 


8.7 


.20 


8.7 


21 




7 .9 


22 


8.8 


23 


8.0 


25. 




7.8 


26 




7.8 


27 




7 .8 
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Ampholine carrier ampholytes (40% w/v) were pur- 
chased from LKB Produketer AB. Bromrna, Swe- 
den. Acryiamide, N.N'-methytenbisacrylamtde - 
(BIS), . N.N.N'.NMetramethylethytenediamine 
(TEMED) and ammonium persulfate were from Bio 
Bad Laboratorie, Richmond, California, USA. Glyc- 
erol and Antibiotic agar N. 1 (Grove and Randall 
medium N. 1 ) were from E. Merck Oarmsatadt 
FRG. Gel fix polyester sheets were purchased from 
Serva Feinbiochemica Heidelberg. Phenolindo (2,6- 
dtchiorophenol) came from BDH Chemicals Ltd. 
Poole. England. 



Isoeiectring focusing 

IEF "was made on gel slab using a LKB Muh 
tiphor 2117 cell and a Bio-Rad Power Supply 
Model U20 A, Slabs of 24.5x11.5 cm and 1 mm 
thickness were prepared on a sheet of Gel Rx. 

pH range 

. 3*0-10 
2,5-6 
7.0-10. 



Experimental conditions 

The gel was cooled to 4°C with the aid of a 
LKB 2209 refrigerated contant temperature circula- 
tor. After prefocustng for 30 min. at 5 W, the 
samples (20ul containing 0-2 to 2.5 ug of anti- 
biotic) were loaded into the slot at the cathodic 
side. 

Bectrofocusing was performed using 10 W con- 
stant power and was completed after 3-3.1/2 hours 
with a final potential of 1400 V. 



pi determination 

The pH values were determined by dividing a 
portion of the gel into 1 cm sections, and efuting 
the individual pieces at roorn temperature with 1 ml 
of 10 mM COT prior to pH readings. 



Polyacryiamide gels with a concentration of 8% T 
and with a cross-linkage of 4% C (30% T stock 
solution was prepared by dissolving 28JQ g of ae- 
ry [amide and 1.2 g of bis-acrylamide in 100 ml 
5 distilled water), glycerol, 3.5% v/v t 2% Ampholine, 
0.05% ammonium persulphate as catalyst and 
0.05% Temed as accelerator. 

The carrier amphoiite composition for 35 ml gelling 
to solution was as follows: 

1) pH 3.5-10: 1.6 ml Ampholine 3.5-10. 0.05 
ml Ampholine 4-6, 0.05 ml Ampholine 7-9 and 0.05 
ml Ampholine 8-0.5. 

2) pH Z5-6: 0.4 ml Ampholine 2.5-4, 1.1 ml 
75 Ampholine 4-6, 02 ml Ampholine 3-10. 

3) pH 7-10: 0.5 ml Ampholine 7-9, 0.8 ml 
Ampholine 8-9.5, 0.4 ml Ampholine 9-11. 

The electrode solutions, as recommended by 
LKB for the respective pH range, were: 

20 

Cathode 

1M NaOH 
0.5% Ampholine 5-7 
1M NaOH , 

The isolectric point of each antibiotic was de- 
termined by interpolation on a curve obtained by 
plotting pH values versus the distance from the 
anode. The results obtained performing at the two 
36 separate ranges of pH are presented in Table VIII 
below. 



Microbiological development 

40 

The antibiotics were revealed by btoautog- 
raphy. Polyacryiamide gel was places on a 3 mm 
layer of agar medium N. 1 inoculated with 1% of 
Bacillus subtilis ATCC 6633 nspore (0.5 OD at 600 

46 nm). After 10 mi. the gel was removed and the 
plate was incubated overnight at 37*C and exam- 
ined for inhibition zones. The contrast between the 
area of lysis and that of bacterial growth was en- 
hanced by use of Phem)lindo<2,6-dichlorophenol)- 

50 1% w/v (odtxation-reduction indicator). 



Anode 



1M H 3 P0 4 
1M H 3 P0 4 



0.1% Ampholine 7-9 
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Isoelectric point (pi) 



The tscrdfectrofocusing (1EF) technique coupled 
with bioautography detection has been used for the 
determination of the pi of representative com- 
pounds of the invention using the following materi- 
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